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Tronspori 1 10, Super. All Traction—Firestone ТМЗ. 


It pays to expect rhe unexpected- 
A little talk about camper tires that will take unusual punishment. 


You're driving along a main highway at high 
speed and suddenly you hit a pothole. The kind 
that jars your teeth. That's the unexpected. 

Or you're off in the high country on a summer 
vacation and the weather man dumps a load of 


snow. The unexpected again. This One 

Or maybe you make the wrong turn on an old | | 
UIT m би (ШЇ 
rocky, rutty road to nowhere. ORA- JAA OST | | 


Unexpected? Sure. But isn't it nice to know that 
you're prepared for it? With reasonably priced 
tires that are built to take unusual punishment. 
Tires that will do a first-rate job of protecting the 
major investment you have in your camper. 

For example, there's the Transport 110, an 
all-wheel tire from Firestone with quiet running 
and long mileage built right in. Moreover, a 
tire with remarkable impact resistance, and con- 
struction that minimizes flex damage. 

And for a brawny tire that will really dig in and 
grab in mud, snow and deep ruts, Firestone 
makes the Super All Traction. This rear-wheel 
tire just plain eats up the unexpected! 

Firestone makes both these tires with its 
exclusive Triple-Strength Construction. That's 
the special way Firestone bonds the tread to 
the body, reinforces the sidewalls and insulates 
every cord. 

Next time you meet the unexpected, meet 
it with confidence —and tires by Firestone. 


Transport 110: A tough 
original equipment tire 
for any wheel position. 


Super All Traction: For long 
on-highway mileage and 
superior off-highway traction. 


For Triple-Strength Construction. 
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Ask for the caulk that won't stain, 
blush or bleed through any paint. DAP 
Latex Caulk flows 
smoothly to give 

you professional- 
like sealing results. 
For inside or outside 
use. Can be painted 
the same day. 


Two more of our 61 
DAP Fixerm products. 
DAP Butyl-Flex* gives 
20-year caulking ser- 
vice. Costs a little 
more and worth it. DAP 
Architectural Grade 
Caulk exceeds Federal 
performance specs. 
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Also available in Canada 


DAP Inc., 
Dayton, Oh. 45401 
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Mild, flavorful tobacco laced with 
149-proof rum. And topped off with a 
charcoal filter. That’s Wolf Bros. 
100mm. Little Nippers. Go ahead.. 


Have a nip. Enjoy! 


‘Wolf Bros. Division of House of Windsor, Inc., Windsor, Pa. 17366 
Subsidiary of United States Tobacco Company 


FREE copy of illustrated law book, 
"THE LAW- TRAINED MAN." which shows how to earn 
the professional Bachelor of Laws (LL.B.) degree through 
home study of the famous Blackstone Law Course: Books 
and lessons provided. Moderate cost; easy terms. Write now, 


Blackstone School of Law, 307 N. Michigan Ave. 


Write today for a 


Founded 1890 Пері. 120-6, Chicago 1, Illinois 
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EÎ . . . SWISS OR AMERICAN 


Unique, modern Sweazey System starts you 
making repairs right away. Develops skill 
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Diploma awarded, Free sample lesson. No 
obligation. 
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S. rraduate or equivalent, Catalog. 
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Is your саг'5 performance 
off a bit? Lost that new 
car zip? Does it start 
hard and have a case of 
shakes when it idles? 
Then it’s telling you that 
gum and varnish are on 
the valve guides, stems, 
lifters, rings, and pistons. 


That's why there is a RISLONE. It doesn't 
kid around with your oil, it goes to work on the 
engine where all the performance really is. 

In minutes you'll actually feel your engine run 
stronger! So test drive RISLONE today. 
(Concentrate if your crankcase is full). 

Your car will like it! 


FREE 


32.page Lubrication Booklet from famous racing me- 
chanic Smokey Yunick. Send self-addressed, stamped 
envelope to The Shaler Company for your copy! 


THE SHALER COMPANY 
Waupun, Wisconsin 53963 
In Canada: The Canadian Shaler Products Co. Ltd., Toronto 


SHARP | 
TOOLS 


GIVE YOU AN EDGE! 


saw through hard wood 


job cutting the 


You drill holes faster, 
more easily, do a better 
Every job is easier with sharp tools. 
sharpen all your own tools. 
Skill Book HOME WORKSHOP GUIDE TO SHARPENING 
by Harry Walton tells you how. Step-by-step in- 


lawn. | 
Learn to | 


The Popular Science | 


structions for using hand stones to grinder-hones | 


to put a sharp edge on saws, chisels, lawnmowers, 
garden tools, planes, power tool accessories, drill 
bits, snips and more. 160 pages, 
Hard-gloss paper cover, Money-back guarantee, 


Send check or money order for only $1.95 to: Dept. 870, | 


POPULAR SCIENCE, 
44 Hillside Ave., Manhasset, М.Ү. 11030 
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187 illustrations. | 


P.S. Show-How Book Makes 
Electrical Jobs a $WAP 


Take care of all home electrical projects, repairs 
yourse lf—and save S$5—with this complete, step- 
by-step, picture-clear guide! Absolutely no experi- 
ence required. One book covers everything. Tools. 
Codes, House Wiring, Surface Wiring. Outlets, 
Plugs and Switches. Wall and Ceiling Fixtures. 
Outdoor W iring. Flourescent Lights. Outdoor Light- 
ing. Doorbells, Chimes. Motors. Spells out every 


step from planning to wrap-up. Plus plain-language 
safety practices, 


16 big 


cost-cutting tips, 
chapters with hun- 
dreds of photos, 
drawings. Indexed. 


electrical theory, 
and decorating ideas. 


Only $ 1 95 


Money-back p Bound in durable 
guarantee 2 hard-paper covers, 
p Send only 81.95. 

E We pay postage. 


Dept. S70 Hillside 
Avenue, Manhas- 
set, N. Y. 11030, 


Whats New 
NEXT MONTH 


Looking for fresh ideas to improve your 
home? Don't miss the big 21-page special 
section in the September issue of Popular 
Science . . . where you'll find some of the 
most exciting and original projects we've 
ever rounded up to make your home more 
attractive and enjoyable for you and your 
whole family. Here's a quick preview— 


9€ Space-Saver Wall: 
A Guest Room in a 10" Space 


® 4 New Additions for Any Home 


€ Tuck a Mini-Sauna into 
a Corner...ora Closet 


9 Make Your Home Fire-Safe 
with a Paintbrush 


€ Glazing with Lexan 


€ How You Can Control Noise 
in Your Home 


® Fireplaces That Solve a Problem 


And much more 


PLUS: A galaxy of entertaining and infor 
mative articles covering a wide range o 
subjects, including— 


ө Pinto and Vega: Ford and Chevy 
Top Brass Talk About Their 
Hot-News Mini-Compacts 


How Snowmobiles Have Changed! 


® Wernher von Braun: 
The “Skylab” Space Station 


€ Gem Diamonds Created in Lab! 
® Choosing the Right Shotgun for You 


Norbye/Dunne Report: 
The Little Imported Almost-Wagons 
—Saab 96, Renault 16, VW Squarebac 


€ How to Build Your Own Portable 
Water Tester 


AND: Many more feature articles, all th 
regular PS departments, and a big What' 
New section to keep you up-to-the-minut 
in boating, electronics, photography, tools 
and what's new for your car, your home 
your shop, and yard. 


uu m E 


p p ie ana 


CONSULTING EDITORS 


DR. WERNHER VON BRAUN * Space 
CMDR. Scott CARPENTER * Oceans 
SMOKEY YUNICK * Auto Mechanics 
KEN Isaacs * Design 
Jackson НАМО * Home Improvement 
ROBERT GANNON * Adventure 
C. P. GiLMORE * Science 
PHIL McCArrERTY * Projects 
R. J. DE Cristororo * Tools & Technique 
BEN KocivAR * Flying 


o else wants 


a big raise in pay? 


Stuck in a rut? Tired of a dead-end job? 


Here’s proof you can step up to a — 


position with prestige and security 
through LaSalle spare-time training. 


UST LOOK at these enthusiastic letters. Have you ever seen 
anything like them? 'They are just a few of many hundreds 
of similar statements in letters that come from LaSalle stu- 
dents week after week, month after month, year after year. 


LaSalle students have one ambition in common — to get out 
of the ranks of the untrained and earn big money, prestige 
and security in a key job. Isn't that your goal too? 


Without interfering with your present work—and by devot- 
ing only a little of your spare time — you too can prepare 
rapidly for advancement in the field of your choice through 
LaSalle home study. The cost is surprisingly low. 


LaSalle has been an acknowledged leader in home educa- 
tion for over sixty years. It has provided training in business, 
high school and technical subjects to more than 2,000,000 am- 
bitious men and women. Its distinguished faculty includes 
some of the country's most outstanding authorities. That is 
why your LaSalle diploma is a credential recognized and 
respected by employers. 


Check the subject you are interested in — then send the 
coupon below for FREE booklet. No obligation. Mail to 
LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605. 


"I now earn three and a half times 
my former рау.''— Корен Fisher, 
Holbrook, Arizona. 


"My salary has quadrupled 
since starting the course."— 


George R. Kelly, 


W. Bridge- 
water, Mass. 


"Salary is now well over 


double the amount when 
I enrolled."— M. К. Picht, 
Madison, Wis. 


"My salary now is over two and 
one half times more."— 
James M.Umphlett, Cody, Wyo. 


ACCOUNTING DRAFTING 
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GUMOUT. A canful in the tank 
does the job. Cleans your carb 
(or carbs) as you drive. 


You'll start faster. Idle smoother. 
Get more power on less gas. 


A can of GUMOUT in the tank three 
or four times a year will keep your 
pots humming a happy tune. 


GUMOUT 
Pennsylvania Refining Co., Cleveland, Ohio 44104 


Also available in Canada 


——— аи 
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a — Pad 


Send self-addressed, stamped envelope | 


for your free GUMOUT racing decal. 


PS Readers 
Talk Back 


Where you voice your 


views...and the editors y 


do the listening 


The smog problem 


Thank you for carrying such informa- 
tive articles regarding the automobile’s 
contribution to our smog problem. Your 
articles have become part of my environ- 
ment lectures in biology and physiology. 

LEONARD THOMAS, Chm., Science Dept. 
Stephen Watts Kearny H.S., San Diego 


Case against vent windows 


“Detroit Report" [April] says the 
vent window on the Ford is coming back. 
I own a 1970 LTD no-vent-window mod- 
el. I sawed off the top 3% inches of the 
pull-up locking mechanism on the door. 
Now it is impossible to get into my car 
without a key or a hammer. Not so with 
a vent window—all you need is a screw- 
driver or a piece of wire coat hanger. 


As a police captain, I have seen a 
known car thief remove a vent window, 
open the door, remove a package, close 
the door, and replace the vent window, 
leaving no marks—all within 90 seconds. 
The vents have a ball-and-socket joint 
at the top and can be sprung out and 
popped back in very easily. 

The only inconvenience I have is not 
being able to vent air as quickly as with 
vents. However, I am willing to put up 
with this minor annoyance in exchange 
for the security. We buyers should at 
least have a choice: vents or no vents. 

STAN STEVENSON, Seattle, Wash. 


Likes preview auto photos 


Congratulations, you've done it again. 
For the past several years PS has beaten 
the automotive magazines _ ы. у] 
to the punch in showing ac- 
tual photographs (not just 
sketches) of the forthcom- 
ing new models. How do 
you get those shots? 

D. W. PULASKI, 
Granville, Mass. 


Wish we could tell you, but Our — 
petitors would like to know, too. 
The cost of lead-free gas 


I was shocked to read in “Getting the 
Lead Out of Gas” [June] that the new 
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lower-octane-rating gasolines which ar: 
erroneously called lead-free will cost twe 
to four cents more per gallon than regu 
lar. Amoco has been able to produce : 
totally lead-free gas with premium oc 
tane rating and sell it at no more tha: 
one cent above other premium gasolines 

A high octane rating is ааны the 
only difference between 
regular and premium gaso- 
lines. This would indicate 
that the new lower-octane- 
rating gasolines should cost 
less than existing regulars. 
Can you give me a reason 
why they should cost more? 
D. W. Тоши, Granby, Conn. 


. I wonder if anyone is buying 91-oc 
tane unleaded gas in areas where it is be 
ing test-marketed? It seems to me thal 
given a choice between this and %4 
octane leaded or 99-octane leaded pre 
mium at roughly four cents per gallo 
higher than regular, few motorists wi 
choose the unleaded gas. The only wa: 
to get people to use unleaded gas 1s t 
outlaw the leaded variety and make sev 
eral octanes of unleaded 
gas without any significant 
price increase. As long as 
leaded gas is available at 
lower prices and in higher 
octanes, Americans will 
continue to use it. 

Dr. J. F. MARCHMAN III, 
Christiansburg, Va. 


uu | 
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In fairness to the oil companies, the] 
don't just take the lead out. They hav 
to add some elements and change thei 
refining processes drastically to get th 
new "nonleaded" gas up to 91 octane 
This has required them to invest in som 
expensive new refining machinery. 


Coping with cooling-system leaks 


Smokey gives a wary OK to coolan 
with stop-leak additives [May]. ‘Th 
idea is a good one—at least I thought s 
when I flushed both my own and m 
wife's car last fall and installed a sta 
dard brand. I hoped to stop a sligl 
seepage around the thermostat cov 
and the block drain plug in my own c: 
because the radiator is sound. I used th 
maximum mixture recommended. See} 
age continued at both points, but a gre: 
job was done in rendering the therma 
statically controlled valve for the heate 
block thermostat, and radiator pressur 
cap almost useless. 

My wife' s old heap had a faulty radiz 


The story of the В-17% _ 
and the men who flew t ле / 


O MOST MEN who flew her in World War II, the 
B-17 was “lady luck” herself. They gave her 
names like Susie-Q and Rosie. But to the enemy she 
was a devil in the sky. You'll see why — in this 
gripping story of the plane and her scrappy brave 
flyers... illustrated with hundreds of photographs. 
(If you were in the Air Force, many startling 
candid shots will have personal meaning for you.) 
Flying Fortress takes you on bombing missions 
= over Europe and the Pacific .. . on day and night- 
hes i E e time air raids of Leipzig, Cologne, Cassino, Berlin, 
EAA & Tokyo. You'll find out e How a personality clash 
E ^ v ts x Am almost kept the first B-17 from getting off the draw- 
k | ё p ZU ing board • Why one of the best spare parts for 
ULM Mu USE] theB-17 was an empty tin can e What happened 
CREW MEMBERS OF “ROSIE'S RIVETERS" when the German high command marked the U.S. 
= 100th Bomb Group for special extermination... 
for breaking the “gentlemen’s agreement” of 
aerial combat • How a В-17 crew member found 
himself hurtling through space in a flying tail 
section — without a plane — and glided safely 
to the ground! • How a B-17 returned from 
a bombing mission in one piece — but 
without a pilot! 
Flying Fortress illuminates the history 
of the air battles of the Second World War 
as no other book can. Take it, if you 
wish, as one of your 4 introductory books, 
along with trial membership. 
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EXTRA FEATURES: 
m Original Blueprint Drawings 
of the B-17, from wings and 
fuselage to engines and guns. 
m Pilot's Training Manual— 
how to fly the B-17. 
Even how to ditch it. 


| B-17's CROSSING THE ENGLISH CHANNEL 
L.S. AIR FORCE PHOTOS 


The Military Book Club invites you to take 


875. FLYING 
FORTRESS. 
Edward Jablonski, 
Pub. ed. $9.95 


for only 98° 


if you join now and agree to accept only 
4 selections or alternates during the coming year 


\ 


ir | 
! [Counts As One Book 


871. The Two-Ücean 890. Wars of Amer- 
War. Samuel Eliot lea. Robert Leckie. 
Morison. Story of Everyconflict, colon- 
U.S. Navy in action jal wars to Vietnam. 
from 1939 to V-J Day. 2-vols., 1,000 pages. f 
Pub. ed. $15.00. Pub. ed. $12.50. 
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307. Marshall Zhu- 
kow's Greatest Bat- 
ties. Outspoken mem- 
oirs detail big 
‚5.5 R. W.W. H МІС = 
$6.95 


889. Trafalgar: The 
Melson Touch. David 
Howarth. How Nelson 
turned mutinous Brit- 
ish into loyal fight- i 
ers. Pub, ed. $8.95, tories. Pub. ed. 


c 


B 
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Counts As One Book 
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001. Bruce Catton 026. The Arms of 874, Battles Lostand 
Civil War Trilogy. Mr. Krupp. William Man- Wen. Hanson Bald- 
Lincoln's Army, Glory chester. Rise and fall win. N.Y. Times mil- 
Road, A Stillness i 
Appomattox. Pub. ed. 
$19.85 


885. 
Herbert A. Werner. 
Did Hitler plan to in- 
of Germany's muni- агу editor analyzes маде U.5.? U-boat 


887. Richthofen: A iron Coffins. 


True History of the 
Red Baron. William 
E. Burrows. Exploits 
of famed W.W. | air 
ace. Pub. ed. $6.50 


warfare in Atlantic. 


World War Il cam- 
Pub. ed. $7.95. 


tions dynasty. Pub. 
ed. $12.50. paigns. Pub, ed. $10. 


4 books 


Look over the books described on 
this page. You won't find a listing 
like it in any other book club. 
THE MILITARY BOOK CLUB offers 
you an exciting range of books on 
hot wars and cold ones. Important 
combat biographies and revealing 
memoirs. Significant books on 
military history and international 
affairs. Savings are always sub- 
stantial, too. On the average, 30% 
below publishers' edition prices, 
plus shipping and handling. 


You're invited to try the Club on 
a trial-membership basis. Simply 
choose any 4 books (including, if 
you wish, Flying Fortress). They 
are worth up to $50 in the original 
publishers' editions. Take them all 
for only 98e, plus a modest charge 
for shipping and handling. But 
send no money now. Examine the 
books for 10 days without charge. 
Keep them only if you're de- 
lighted. The Military Book Club, 
Garden City, N. Y. 11530. 


"Book Club editions are sometimes reduced in size, but they are all full-length, 
hard-cover books you will be proud to add to your permanent home library." 
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Jhe MILITARY BOOK CLUB 


Dept. 08-WDB, Garden City, М. Ү. 11530 


Please accep my application for membership and send me the 4 books 
whose numbers I have printed below. Bill me 98€ plus a modest charge 
for shipping and handling for all 4 volumes. 


Each month new selections will be described in advance in the Club's 
monthly bulletin, Battles and Leaders. If I do not wish to receive the 
monthly selection, or prefer an alternate, I simply give instructions on 
the form provided. I need take only 4 selections or alternates in the 
coming year, at average savings of 3046, plus shipping and handling, 
and may resign any time thereafter. 


NO-RISK GUARANTEE: If not delighted with the introductory ship- 


days and membership will be 
canceled. I will owe nothing. 


Mr. 

la MERE PRES Ca ee ree ir ei eee ee E ETE EET eee КЫН fb # а 
Miss (please print) 
MOPS CCEA OD sesa cass ssaoensss 
WIDE. cs ranean REOR REOR OE TIN CC OC ANE 1 PTT Zip pyi 

if under 18, parent signa Неге: нагона каана афера а жа ка E і 
Members accepted in U.S.A. only. 1-M8 J 
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Revelation hasst 
changed since 


Dad's favorite 


club was called a 
mashie-niblick. 


Revelation's not 
made of sugar 
and spice, boys. 
Just tobacco: 

| 5 great tobaccos. 
Revelation's for 
the experienced 
pipe smoker. 


RR 
“it’s mild and mellow” Fong Tobaran 


A quality product of Philip Morris U.S. A. 
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radiator additives. But the new coolant 
wasn't in a day before leaks we hadn't 
been aware of were showing up. We cor- 
rected it with a new radiator core. 

I am back to the philosophy that the 
fewer solida you have contaminating a 
cooling system, the better off you are. 
From now on, I'm for clear coolant and 
actual repairs of any leaks. 

U. S. JAMES JR., Elizabeth, N.J. 


Does it work? 
I would appreciate an explanation of 
how the gear on the camshaft and the 


gear on the distributor injector shaft of 
Ford's new smog-free engine shown on 
the May cover are supposed to mesh. 

S. P. UPHAM III, Mercersburg, Pa. 


They do mesh. We tried it out with 
models. You might try building a model 
of it yourself to check it out. 


Electric-eye alarm 
When I sat down to order the elec- 
tronic parts for the electric-eye alarm 
project [June], something seemed wrong 
about the specs for all the resistors. 
WES UMPHREY, Cranbury, N.J. 


Not quite all the resistors— R6 is cor- 
rectly identified. But through a typo- 
graphical misinterpretation of the au- 
thors symbols, the K multiplier factor 
was omitted, in the Parts List, for the 
other resistors, R1 through R7. Every 
resistance value shown should be multi- 
plied by 1,000. For example, R1 and R2 
are 100K (100,000-ohm) resistors. 


Tiling the circle 

I became intrigued with the tiled table 
top described in “Tile Pattern—New 
Math Discovery" [July '69] so I built 
this one. I used 34" plywood with 34" 


plywood strip around the outside edge. 

It has 16" legs. The tiles аге 1%” square 

and I used 4,681 to make the table. 
WILLIAM Woop, Syracuse, N.Y. 


Economy: electric vs gas tractors 


I disagree with E. F. Lindsley on the 
cost of operating a regular garden trac- 
tor against operating the “Fantastic 
Elec-Trak” [June]. According to him 
the cost of operating the regular tractor 
for a season (disregarding oil, spark 
plugs, etc.) is 35 cents a gallon for 160 


gallons. This comes to $56, not $58. He 
also ignored the cost of electricity for 
charging the batteries. 

LT. J. К. WoIDTKE, Gt. Falls, Mont. 


Author Lindsley replies: “I threw in a 
couple of bucks for spillage and what's 
left in the tank at season's end, but, on 
the other hand, I didn’t hang the gaso- 
line tractor with oil, plugs, tune-ups, and 
belts. It does cost money to charge bat- 
teries, but I bet you didn't notice the dif- 
ference in your electric bill.” 


Keeping it quiet 
The cheapest solution Гуе found ta 
S. Weber's request for ways to quiet 
apartment workshops [‘‘Readers Talk 
Back," May] is to build a new 34" ply; 
wood floor, raised about three inches ofl 
the old. Then surface it with foam rub 
ber padding and indoor-outdoor carpet: 
ing. This is just for the workshop area 
It is important to keep free air circula 
tion between the room and 
the old floor. I placed my 
supports on 15" centers. 
Naturally, the fewer sup- 
ports under the plywood, 
the less sound transmitted 
to the guy down below. "ona 
Е. С. BocusH, Á E 
Pittsburgh, Pa. @ | 
Refilling propane cylinders 
I have just finished reading your arti 
cle "Propane Power—Now It's for Ever 
Kind of Camping” [June]. 
You've indicated a “flash point" o 
972°F. Flash point is that temperatur 
at which petroleum products being heat 
ed will give off a flammable vapor a 
atmospheric pressure. Propane is al 
ready a flammable vapor at any temper 
ature above about —44°F. at atmospher 
ic pressure; hence, it has no flash poin| 
at normal temperature and pressure. 
On page 121 you show a picture of th 
transferring of propane from a large cyl 
inder (20 lbs.?) to one of the 14-oz. cy! 
inders, without the use of scales. Th 
National Fire Protection Assn. (men 
tioned in your article) recommends fill 
ing by weight, along with other precau 
tions in NFPA No. 58 Sections B. 12 ang 
Division VI Section 6.13 Storage anc 
Handling Liquefied Petroleum Gase 
1969—not іп the dangerous manner ang 
with apparent lack of personal safet 
displayed in the picture. 
J. А. Отток, LP Gas Sales Dept 
Shell Oil Co., Houston, Tex 


Right. We should have said “ignitio 
temperature," not “flash point." 

NFPA standards do, in general, rec 
ommend filling by weight. But standar 
specifically for this kind of propan 
camping equipment have yet to be wri 
ten. Manufacturers we contacted sa 
they believe instructions they suppl 
with refill adapters provide adequat 
protection if carefully followed. Refill 
ing should, of course, be done outdoor 
and all other safety precautions given i 
instructions strictly followed. 


Want to get something off your chest? 
Write “Readers Talk Back,” 
Popular Science, 355 Lexington Ave. 
New York, N.Y. 10017. 


The new blades vs. Noreico. 
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In an independent test, some very indepen- 
dent men shaved one side of their face with 
a platinum or chromium blade. 

They shaved the other side with our 
Tripleheader 35T shaver. 

When they finished shaving, we had them 
feel their faces. 

Seven out of ten said our Tripleheader 
shaved them as close or closer than either 
the platinum or chromium blade. 

Some of the men were surprised. 

But, frankly, we weren’t. 

Because the Norelco Tripleheader is a 


totally different kind of electric shaver. 
It has three shaving heads that float, to 
follow every curve of your face and neck. 
Our blades are rotary. So they shave in | 
every direction. ( Because your beard grows | 
in every direction.) - 
And we make our shaving heads ultra- 
thin. So it's possible to get a really elose 
shave. And practically impossible to nick or 
cut yourself. : 
The Tripleheader comes in both a Cord r 


and a Rechargeable model. 
Either way, you can't lose. Ne f " 
O/€/CO 
You can't get any closer. 


© 1970 North American Philips Corporation, 100 East 42nd Street, New York, N.Y. 10017. Noreico consumer products include: 
Men's and Women's Electric Shavers, Rembrandt Square Lotions, Instant Hairsetters, Sun & Heat Lamps, Hair Dryers, Massager, Portable Room Heaters, . 
Cordless Clothes Brush, Coffee Mill/ Coffee Maker Set, Hearing Aids, Tape Recorders, Cassettes, Hi-Fidelity Components, Electronic Educational Kits. 
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Nicholson 
helps: you 
do it 
yourself. 


Half the pride of ‘doing it yourself" 
comes from the professional look 
of a job well done, whether it's a 
new "do it from scratch" project 
or just ordinary maintenance. 
Nicholson files and saws are made 
for the kinds of work you do. That 
means they do a lot toward help- 
ing you do a good job that looks 
like a good job — every time. 


No matter what the job, it's an 
advantage to start out with Nich- 
olson tools. Get them at your hard- 
ware or building supply dealer, 


Nicholson 


oí, © 
SA " 


Nicholson File Co., Providence, К.І. 


Send me “File Filosophy" — the 
best little free book on file history, 
design, use, and care ever printed. 


| Nicholson File "ттт == P Т. 
| Providence, Н.І. 02904 

| Name _ 

| Address 

City State Zip 


10 | POPULAR SCIENCE 


Detroit Report... 


CHRYSLER'S 25-CAR WILL GO INTO PRODUCTION next 
summer, and be introduced to the public just prior 
to the regular announcement of Chrysler's 1972 
models. Chrysler officials say the car will be a 


four-seater made in two versions: 


one for Plymouth, 


one for Dodge, with different grilles, tail lights, 
and trim. The 25-car will be built on a unit body 
(actually a cut-down Valiant) and will use the 
Valiant 198-cu.-in. six-cylinder engine. Contrary to 
reports, the 25-car will be a two-door model with 
front-facing rear seats and conventional trunk opening. 


One of the major battles between Vega 
and Pinto will center around gas mile- 
age. Chevy claims 27 mpg tops for a 
stripped Vega with the 90-hp engine, 
while Ford can get up to 30 with its 
basic 1,600-cc engine in highway driving. 
One of keys to mileage is rear-axle ratio, 
and here Vega may be doing a little 
cheating. With a 2.52:1 ratio, Vega 1s 
ultra-low, compared with the average 4:1 
of imports and the 3.55:1 of the Pinto. 
Vega's low ratio cuts down on accelera- 
tion and also negates the advantages of 
using a high-revving OHC engine, since 
the engine turns over very slowly. 


Yes, Pontiac and Olds are working on a 
new small car, but: Both GM divisions 
were given the green light to design pro- 
posed cars this spring. Later, the pro- 
posals will be shown to GM brass for the 
final go-ahead. The divisions are work- 
ing on completely new concepts, not just 
modified versions of Chevrolet’s Vega. 
You can expect from these divisions 
small, two-seat sports cars, as well as 
basic four-passenger sedans. While nei- 
ther will copy Vega’s body style, both 
Olds and Pontiac are expected to ask 
for the die-cast aluminum Vega engine 
to power their new small cars. 


Plastic-covered bright trim that will stand 
up to wear and the rigors of weather 
and sunlight, long the dream of auto- 
mobile designers, will soon be seen on 
American cars. The new trim pieces 
are made of very thin, bright metal- 
like aluminum foil that is encapsulated 
in clear plastic. The result is a shiny, 
silver finish that has all the durability 
of tough plastic. Foreign cars have been 
using the trim for window frames in 
recent years, and German cars, includ- 
ing Audi, Volkswagen, and Mercedes, 
are pioneering much of the work on the 
new material. 


Benefits of using non-leaded gasoline con- 
tinue to mount as more research is done 
with the new fuel. A new GM study 
shows that non-leaded fuels sharply re- 
duce rusting of hydraulic valve lifters 
and other engine parts. Engine rusting 
caused by gasoline was almost eliminat- 
ed in a series of car tests that consis- 
ted mainly of short trips of four miles 
or less, considered the ultimate test for 


rust. The lead itself did not cause the 
damage. Instead, gasoline additives that 
are necessary to combat the effects of 
lead caused the rusting, GM found. Two 
main culprits, chlorine and bromine, 
which react with water formed from 
combustion to produce acids, are leaded- 
gasoline additives. Both are in the scav- 
engers that are added to leaded gas- 
oline to get rid of lead deposits in the 
combustion chamber. 


Government safety code proposes that 
1973 model cars be designed to provide 
passive protection for passengers in 
head-on crashes up to 30 mph. "Passive" 
means protection that does not require 
anything of passengers. Air bags are 
passive, seat belts are not. GM has two 
changes in future cars that will lead 
to 30-mph crash protection. Front-seat 
backs will swing forward about 10 inches, 
not lock in upright position. This pro- 
vides more room for air bags attached 
to the rear of the front seat to inflate 
and cushion rear passengers. And the 
steering column will be altered to shove 
back a short distance toward the driver 
in a crash, then lock in place to permit 
the driver to “ride down" with the col- 
umn a greater distance. Also, the steer- 
ing wheel will swing down in such a 
crash so that it meets the driver's chest 
—not his face. 


Pinto will be the first car in decades to 
have bumpers designed for crash pro- 
tection. The small Ford's bumpers are 
built two inches farther out from the 
body, front and rear. They give more 
room to take up the shock before the 
sheet metal is damaged in collisions. In 
the coming years, you will see more of 
this. Auto designers plan to have bump- 
ers with as much as six inches of col- 
lapse distance. Extended bumpers will 
not only prevent damage to sheet metal, 
but are a necessary part of the energy- 
absorbing systems that will provide more 
protection to car passengers as well, 
“cushioning” the primary impact in 
end-on crashes. 


Detroit Editor 
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What you should know 
about spark plugs. 


by Paul Hornung and Roger Maris. 


Spark plug design really does make a difference. 
In a test of hill-climbing power Paul and Roger drove identical 
~hevrolet pickup trucks. 
The trucks were absolutely identical except Paul's truck had Champion 
ITurbo-Action design spark plugs. While Roger's was running with 
3 competitive brand of different design. T 
The result? Paul won with Champions. When they swapped spark plugs, 3l 
and went up the hill again, Roger won... with Champions. 
It was a simple test, but a telling one. Champion’s Turbo-Action 
E does make a difference in performance. < 2118 
— Ask any of the 20 million car and truck drivers who 
hi lave switched from competitive brands to Champions. ` 
Or ask Paul and Roger. They know. They won. 


Recreation 
Roundup 


...On the move with PS 


By HERBERT SHULDINER 


Noise controls for fun vehicles 


California, Minnesota, and New York 
have taken the lead in enacting legisla- 
tion that is going to have an enormous 
effect on the noise produced by dune 
buggies, snowmobiles, and other types of 
popular off-road vehicles. 

The California statute is mainly in- 
tended to quiet cars and trucks, but also 
affects dune buggies because many of 
them are used on the road, too. Califor- 
nia's new regulations prohibit road use 
of any vehicle that produces noise ex- 
ceeding 86 decibels on the A scale at a 
distance of 50 feet. Effective January 1, 
1973, the permissible noise output will 
be reduced to a maximum of 84 db. 

Minnesota's new snowmobile law lim- 
its noise output from all new ski scooters 
to 86 db on the A scale at 50 feet. 
But the New York legislature has been 
even more stringent. Its recently passed 
snowmobile law will initially limit a 
snowmobile's noise level to 82 db on the 
A scale at 50 feet, effective June 1, 1972, 
then cut back to 73 db in 1974. 


Car renters heed wilderness call 


National Car Rental is the latest entry 
in the rent-a-camper field. It has started 
a pilot program, renting 22-foot motor 
homes, 17-foot travel trailers and 1014- 
foot campers in Seattle, Sacramento, 
Minneapolis-St. Paul, and Boston. Ve- 
hicles will also be rented to campers in 
four smaller Minnesota cities. 

Meanwhile, Avis is expanding its ser- 
vices to outdoorsmen. In cooperation 
with American Airlines and Kamp- 
grounds of America, Avis is offering a 
fly-in camping vacation package that 
provides you with a rented car and 
camping reservations at KOA camp- 
grounds when you reach your destina- 
tion. The big advantage: You don't have 
to tow a camping vehicle. Instead, you 
drive into participating campgrounds 
and rent a camper like a motel room. 
The package price gives you 100 miles a 
day free and camper rental for $5 a day. 
Air fare is additional. 
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Don't raise the roof—lower the floor 


That’s what you do with this new camper which is carried on station- 
wagon roofs (top photo). You attach legs to the rig at your campsite and 
drive out from under it (center). Then you crank down the floor and ex- 
pand the two-bedroom camper. The novel rig (made by jo/d Camper Co., 
Benton Harbor, Mich.) lets you tow a boat with your vehicle. 


Tote a bike in a bag 
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This Micro-Bike weighs only 30 
pounds, so you can carry it around in a 
bag when you aren't riding it. Its 21cc 
engine can speed you along at up to 18 
mph and give you 128 mpg. The bike, 
made by Micro-Power, 701 Kings Row, 
San Jose, Calif., can tote 300 pounds. 


The unsinkable sunglasses 


If the one that got away from you was 
a pair of sunglasses, you'l appreciate 
the new Aqua-Mates from Foster Grant. 
Made of buoyant plastic, they float if 
dropped overboard. The polarized lenses 
not only reduce glare and give fishermen 


a clear view beneath the water surface; 
they’re shatterproof, and can be flipped 
up in shade. 

Another handy aid for sportsmen: 
Dow Corning’s new Sight Savers for 
cleaning plastic-lens sunglasses. The sili- 
cone-treated tissues won’t scratch plas- 
tic, and a few swipes over the lenses 
makes them resistant to fogging, too. 


New Rupp RAMAIR. Snowmobile Power Package 


New Rupp 440 cc engine. Plus proven Rupp torque converter. Plus 
new Rupp disc brakes.—All add up to the most reliable package of 
power in snowmobiling. Add to it Rupp's famous red and racy style, 
and you've got snowmobile performance and good looks nobody can 
beat. See and ride one at your dealer this week. Compare... you'll 
get RUPP and go all winter long. 


Rupp Industries, Inc., Mansfield, Ohio 44903 HUPP 
"T 
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Science 
Newsíront 
Last- minute news 


and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Once invisible 

'The individual atom, once a hypothet- 
ical creature only, has been seen and 
photographed. Scientists at the Univer- 
sity of Chicago, using a scanning elec- 
tron microscope, captured images of sin- 
gle uranium and thorium atoms studding 
large organic molecules. Although the 
connecting chains of atoms—primarily 
carbon—in the molecules could not be 
distinguished, the heavy metal atoms 
showed up as bright dots against a gray 
background. The magnification: about 
one million times. 

Dr. Albert V. Crewe, who designed 
and built the 35,000-volt microscope, said 
the new-found ability to see individual 
atoms within molecules will be of great 
importance to research in medicine and 
biochemistry, among other fields; it may 
herald victories in the fight against can- 
cer and genetic disease. 


A diamond by any other name? 


'This handsome sparkler is indisputa- 
bly a diamond of gem quality. Yet it 
wasnt dug up from the Earth. It was 
created by scientists at the General Elec- 
tric Research and Development Center 
in Schenectady, N.Y., in a special press, 
under very high temperature and pres- 
sure. The process, pioneered by GE in 
1955, has since produced commercially 
valuable industrial diamonds. This is 
the first time, however, that diamonds of 
gemstone quality have been created in 
the lab. Curiously, the three-quarter- 
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Mars's mystery moon is darkest object in solar system 


t e ээй. 


Phobos, the larger of the two Martian moons, is not only lopsided 
(see magnified view) but also darker than Mercury, previously thought 
to be the blackest body circling the sun. Phobos was unmasked in a 
Mariner 7 photo taken last summer. Its potato shape may mean it was 
snared by Mars much later than the planet's own origin. 


carat stone, shown, was not cut—only pol- 
ished. The facets you see are natural: 
'They result from the way the crystal was 
grown in a solution of carbon atoms. 


Moon rock of ages 


Specimen 13—the thirteenth rock 
drawn from the grab bag of moon sam- 
ples returned to Earth by the Apollo 12 
astronauts—is a stunner. 'The rock is 
awesomely ancient. At 4.6 billion years, 
it 1s almost a billion years older than any 
other rock scooped up by our moon land- 
ers, and an even billion years older than 
any rock found on Earth. It thus seems 
to date from the formation of the solar 
system itself. Moreover, the rock is in- 
tensely radioactive, far more so than pre- 
vious samples, and has a unique chemi- 
cal makeup. 

The remarkable rock, about the size of 
a pheasant's egg, was recovered from the 
Ocean of Storms. Dr. Gerald J. Wasser- 
burg of Caltech, who carried out the 
dating analysis and announced the find, 
stressed its scientific significance, espe- 
cially for the light it could shed on the 
primordial processes that shaped the 
solar system and our Earth. 

The Apollo 12 crew also brought back 
the camera from Surveyor III, which 
was launched to the moon in April 1967. 

This recovery, too, proved to conceal 
a surprise: A NASA) microbiologist 
found a living microorganism inside the 
camera! The bug was not, however, of 
lunar origin. It was a Streptococcus 
mitis (a common and harmless respira- 
tory organism) that must have acciden- 
tally contaminated the camera, and then 
survived the launch, the three-day trip 


to the moon in the vacuum of deep space, 
and 950 days on the bleak and hostile 
lunar surface. It is now reported to be 
resting comfortably. 


New battery for electric cars 

Sony Corp. is testing a new kind of 
battery that it thinks may finally make 
the electric car practical. Their metal- 
fuel battery has an energy density about 
three times greater than lead-acid or 
nickel-cadmium batteries, yet could cost 
less than one percent of conventional 
high-energy batteries, such as the plati- 
num or palladium types. It uses finely 
pulverized zinc—which is reusable—for 
fuel. The zinc reacts with an electrolyte 
to yield electricity. A prototype of the 
battery is now propelling a small vehicle 
at 25 miles an hour. 


Metal-like plastic 
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А new material with the most metal- 
like combination of toughness and ri- 
gidity of any plastic has been developed 


Science Newsfront 
[Continued] 


by the Plastics Department of the Gen- 
eral Electric Co. Lexan 500 may re- 
place metals in some surprising applica- 
tions, such as the ship propeller shown. 
The reason: It combines high-impact 
strength and structural rigidity with the 
money-saving potential of thermoplastic 
processing. 


Flameproof compound for Apollo 


The tragic fire that killed three Apollo 
astronauts at Cape Kennedy in 1967 
spurred a search for new materials that 
would be nonflammable even in the 
oxygen-rich Command Module cabin. 
One result is a new Fluorel elastomer 
made by 3M Company. (An elastomer is 
a synthetic rubber formulation.) Sold as 
a gum, the compound can be molded, ex- 
truded, adhered to metals, sprayed, or 
mixed with paint. Highly inert and 
chemically resistant, it resists ignition 
for minutes, even at 2,000 degrees F. 
Here, Dan Supkis holds paper strips in 
propane gas-fed flames. Half of each 
strip resists burning because it was 
sprayed with the new compound. The 
spray coat makes electrical wires and 
cables nonflammable, too. The airline, 
building, and transportation industries 
will probably take advantage of this 
spinoff from the space program. 


Borkenstein’s monster 


The man who invented the Breath- 
alyzer—the machine used all over the 
world to establish whether a driver is 
legally drunk—has come up with a do-it- 
yourself model. Destined primarily for 
bars and restaurants, Dr. Robert F. 
Borkenstein’s baby, dubbed the Auto- 
Breathalyzer, will allow a patron to tell 
whether his blood-alcohol level is within 
his state’s legal limits for safe driving. 
He simply drops a coin in the machine, 
pushes a button, and waits for a light 
to come on. With a disposable plastic 
straw, he blows into an alcohol-sensitive 
liquid, which changes color according to 
the amount of alcohol in his breath. The 
color change is read photoelectrically, 
and converted into the corresponding 
blood-alcohol level. Reading nearing 
.10? Forewarned is forearmed. 
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Master Course in 
Color TV Servicing 
Color ТҮ Servicing 
Master Course in TV 
& Radio Servicing 
Practical TV & 
Radio Servicing | 
Master Course in Elec- 
tronic Communications 
FCC License Course 
Master Course in 
Electronics Technology 
Industrial and Auto- 
mation Electronics 
Computer Electronics 
Basic Electronics 


HOME 
APPLIANCE DIVISION 


© Home Appliance Master 
Technician's Course 

© Home Appliances Servicing 

® Handyman Appliance Repair 

Up to 8 kits including new 

exclusive Circuit Trainer (except 

| in Handyman course.) 
See catalog for details. 


Up to 31 kits... Build your 

own color TV — Compu-Trainer 
— oscilloscope — many others. 
See catalog for details. 


AIR CONDITIONING, 
REFRIGERATION DIVISION 


Master Course in Air 
Conditioning, Refrigeration 
& Heating 
€ Air Conditioning & 
Heating 
€ Refrigeration 


18 kits. Leak detector, 
Hermetic analyzer, tools 
& others. See catalog 

for details. 


Master Course in Auto, 
Truck & Diesel Mechanics 


е 
® Automotive Mechanics 
Ф 
e 


Truck & Heavy Duty 


Mechanics 


Engine Tune-Up & Electricity 
8 ue (асла ы catalog да F BREAK AWAY from low pay and a dull job. Move ahead 
УТ ГАШ” іп ап exciting career where the big-money opportunities are 


now bigger than ever: Electronics, Mechanics, Home Appliances, 
or Air Conditioning and Refrigeration. 

You can do it with NTS home training. NTS makes it easy to learn... because only 

__ NTS uses the Project Method for home training. You get more professional kits to 
build actual, on-the-job equipment. So, your training is more interesting, more complete. 


Don't waste another day. Start now. Mail the coupon, below. 
NATIONAL 


NALES SCHOOLS NATIONAL ==> SCHOOLS - 


4000 So. Figueroa St., Los Angeles, Calif. 90037 


Approved 
for 


. fo 
Veterans. 


information on the field 
you choose. Sample 
lesson included, 


a. l 
Г gC) Check for veteran training under new С.І. Bill. 
gO Check if interested ONLY in classroom training at Los Angeles. 
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any quantity. For Cars, Driveways, Chicago, 


Power Mowers 


LEARN 


MEAT CUTTING 


Train quickly in 8 short weeks at Toledo 
for a bright future with security in vital 
ттк DUE Big pay, fu | 


—"^ in one of the world's fastest-growing high pay fields 
where your life can be like a "vacation with pay." 
Easy home-study plan prepares you for 1000s great 
"ground floor" opportunities open now for men and 
women with expanding motels and hotels in cities, 
" towns, resorts in U.S. and overseas. Free rent, ге 
Managemen living, unlimited recreation and plenty of time ta 
s ==" enjoy them. Send for big "Career Kit" — ALL FREE! 
YOURS No salesman will call. 


FREE WORTH AMERICAN SCHOOL OF MOTEL- HOTEL MANAGEMENT 
4500 Campus Drive, Dept, 04188, Newport, California 92660 
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With V8 power, Triumph takes a leap into the 
Mercedes-Benz, B.M.W., and Lancia class 


By DAVID SCOTT / PS European Editor 


Tans Stag is Britain’s first mass-production Grand 
Touring car, built to sell at around $5,500. That’s a dis- 
count-store price for a sleek Italian-styled four-seater 
with all-independent suspension and a quiet but powerful 
V8 engine of advanced design. I drove this car on the no- 
speed-limit roads of Belgium and was greatly impressed. 
It went from standstill to 100 mph in just half a minute. 
The suspension worked wonders to keep the car steady, 
with a comfortable ride, on the worst cobblestone roads 
in Belgium. I liked the precise power steering, which has 
good road feel. The steering wheel is adjustable for both 
height and rake. Body-contoured front seats are fully 
reclining, have adjustments for height and tilt. The power 
brakes were great, and slow the car sharply, but without 
harshness, when the foot goes down hard. The Stag meets 
all U. S. federal safety standards. 


Overhead-cam engine is based on Saab's slant-four (built by 
Triumph). Each bank has its own chain-driven camshaft. 
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A mass of instruments is grouped in front of the driver, and 
switches for horn, wipers, and lights are on stalks. 


Convertible version has a three-point rollover bar that also stiffens 
the body. Large doors give easy entry to back seat. 


Engine type 
Displacement 

Solan a ti 

Power @ 

Torque (ibs. Р) @ rpm 
Transmission 


2 Stromberg 
145 @ 5,500 
170 @ 3,500 
. 4-speed manual 
= (Восе; -Warner 
TES dE 35 optional) 
inches 
174 inches 
64 inches 
. 52 inches 
3,050 pounds 
. . Disk/drum 
with power assist 
... Rack and pinion 
with power assist 
Top speed 118 mph 
Acceleration 5 : 9.5 seconds 
Price ...... creuer алк асылса ens Gash алек. ВОО арргох. 


Wheelbase 

Overall length . 

Overall width 

Overall height ............ 
Curb weight 

Brakes ..... 


Steering ......... у... 


IT TAKES A REAL 
MAN TO WIN AN 
ICS DIPLOMA! 


Here's training for the man who can take it "straight"— 
without the fancy trimmings. 


With ICS, your “classroom” is your home. Your 
"laboratory" or “shop” is the place you work. Every 
minute you spend is productive—no commuting, no 
long-winded discussion groups, no waiting for slower 
students to catch up. 


You gauge your progress not by marks and grades 
alone but by pay boosts and promotions. And these are 
likely to come fast. 


This is the most demanding kind of training. You 
select your own subjects, set your own pace, apply 
what you learn to your own specific needs—all while 
holding down a full-time job and possibly supporting a 
family. 

Is it any wonder that men who can win ICS diplomas 
often turn out to be leaders in their fields? ICS has more 
of its former students now in supervisory and manage- 
ment positions than any other school. 


It takes a real man to win an ICS diploma. And the 
first step is mailing the coupon. Such a simple act 
sounds easy. Actually, it's the one thing that separates 
the "planners" from the “plodders.” If you're the man 
we think you are, you'll mail the coupon NOW. 


"Serving the Need to Know" — In the home and industry 


send coupon to Scranton. 


IC "International Correspondence Schools tes, seranton, pa. tesis 
Division of Intext sie ie 


will reply. 
T EE T T ишин и и и иШ иШ ЕШ Еа а ШШ ШШ а а ашан ш ш ш ш ш ш ш ш ш ш 
T Take your first step... mail this coupon today... ICS, Scranton, Pa. 18515. " — А y 
I'm interested in a program of independent study. Send me your free 3-booklet Success Kit: (1) “Ном to Succeed," 30 pages eine dits me 
of valuable job tips, (2) Sample text demonstrating famous ICS method, (3) Catalog for Subject checked below . BT ee TRIUND: 
ü Miss Accredited member, Е 
Mrs. Nat'l Home Study Council. 
i] Mr. (Please print) экы ر‎ ar cee coo: Easy pay-as-you-learn plan. i 
Special rates to members 
1 Address چ کے‎ U.S. Armed Forces. | | 
; P e — State ZipCode. .. ICS has over 266 
[| City DI LIMINE I career-related courses u 
——— e BHO BY... au —- .. ——Working Hours A.M. to P.M. 077656 
T ACCOUNTING °” Interior Decorating Real Estate Sales DRAFTING HIGH SCHOOL Û Refrig., Air Conditioning D 
Г] Accounting (U.S. or Сап.) | Sign Painting & Design __ Sales & Sales Mgmt. p в praning. L1 Pn Senon eee 5 Тоо! Design Ë 
..| Cost Accounting —. Sketching & Painting Li Architectural Drafting Г} High School Genera 
Ш F] General Accounting AUTOMOTIVE Chemical Analyst ы шери Вели High School Math. Clerk: Typist 
' ' Practical Accounting = Auto Body Rebuilding "Chemical Engineering Ù? Design Drafting C] High School Secretarial C] Secretary, Legal 
' ! Public Accounting & Refinishing СТ Chem. Lab Technician L] Drafting Technology _ L] High School Vocational g Secretary, Medical 
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"Say, Smokey—” 


A clinic on cars by America’s 
most famous mechanic 


Each month in PoPuLAR SciENcE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


I plan to commute 45-50 miles daily 
to and from college. What would be 
better—a new four-cylinder foreign car, 
such as Datsun or Toyota, or a used 
American car? 

G. G. GARRISON, New Iberia, La. 


Гт a bad one to ask for an open- 
minded answer on foreign cars, The best 
all-around buy has got to be an Ameri- 
can-made car, everything considered. 
No one in the world can outdo our car 
manufacturers, with all their mistakes; 
but over a million people this year will 
buy foreign cars because they feel that 
Detroit does not have what they want. 
I am not saying that foreign cars are no 
good—but I am saying that if you want 
cheaper transportation you can gel il in 
cars like the Maverick, Hornet, Chevy 
Il, and other American makes. 


I have a '62 Ford V8 with two-barrel 
carburetor. It has flooded when starting, 
both before and after installing a new 
carb. High gasoline pressure remains in 
the line even after shutting the engine 
off. no matter how many times the car- 
buretor has been adjusted. I just in- 
stalled a pressure regulator, but that 
doesn't help. Neither does a new stock 
fuel pump. Do you think I need a differ- 
ent fuel pump? Or what? 

M. A. PETRONE, Oak Park, Ill. 


Ninety percent of your problem is 
caused by heat expansion of the fuel. 
In your case, most of this happens in 
the carburetor bowl, and in the lines 
between the fuel pump and carb. The 
carb needle and seal can handle about 
eight pst and, in the area indicated, heat 
can cause the pressure to rise to 14-15 
psi. I believe your standard pump is 
okay. but your best fix will be to in- 
sulate the carburetor bowl and the fuel 
line from engine heat. A pressure relief 
should help, so long as it bypasses at 
five or six psi, and does it well down- 
stream from the pump pickup area, and 
provided it doesn't have to fight a big 
fuel head pressure. 


On my 1968 Chevelle Malibu I went 
through my front brake linings in a few 
thousand miles. So, following PS's ad- 
vice, I had GM's metallic lining installed 
in the front wheels. For six months I 
had very good results, but recently my 
brakes started to pull sharply to one side 
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when warm. I had the drums cleaned 
and switched sides, so it has started 
pulling on the other side. My garage 
doesn’t know what to do. They suggest 
going back to a normal lining in front 
and putting metallics in the rear. Can 
we cure this problem without following 
their costly advice? 

DENTS AUBRY, Montreal, Canada 


Lots of times this trouble really comes 
from the rear, and unless you think 
about it carefullv, it's possible to confuse 
the source. Of course, if the brakes are 
pulling the steering wheel, there is no 
doubt that the trouble is in front. Sup- 
pose I tell you what will work, then you 
can tackle it backwards from effect to 
cause and find the trouble through elim- 
ination. You must have two drums the 
same diameter and with the same verv 
smooth finish. The shoes must be arched 
in to match the drums, with two wheel 
cylinders that are not sticking. and with 
no brake-fluid supply deficiency. The 
[ront end should not have any loose parts 
or weak springs and must have equal 
tires, and everything set to specifications. 
Metallic linings are good, but they tend 
lo be more erratic than the standard 
type, so they need everything right. 


Three questions: 1) If it is best to get 
as much air as possible to the engine, 
then why, on regular passenger cars, is 
the air intake cut way down with snor- 
kels? 2) I have been told that the voltage 
from the coils has been increased to 
compensate for this new resistance ig- 
nition wire, and if you change over to 
regular wire it will burn or crack the 
distributor cap. True? 3) On one car, 
a Pontiac, the compression ratio is 10.5:1 
and the book calls for plugs to be set at 
.035; the other car, an Olds with 10.25: 1, 
the book calls for .030 plug setting. I 
have always thought that the wider the 
plug setting the better the mileage, etc. 
What about setting the Olds to .035 also? 

K. REPLOGLE, Dunedin, Fla. 


In answer to your first question, the 
"snorkel" is part of the engine tuning. 
with reference to air temperature, veloc- 
ity, and noise. 2) I don't think it will. 
3) l'd say the plug gap is worked out 
verv carefully by the manufacturer, to 
get the best mileage. longest plug life, 
and ease of starting for any particular 
engine. 


In a recent issue of PS you answered 
a readers problem by telling him that 
his car's tendency to wander was caused 
by 'roll steer, or 'toe change. I have 
had an awful time trying to eliminate 
the wandering of my '68 Torino, even 
when the steering wheel is held station- 
ary. The front end was checked several 
times by the dealer, and it has been 
aligned four times in three different 
shops. The tires were changed and 
heavy-duty Monroe shocks installed all 
the way around, and it still wanders 
some. Is it possible that I have ‘roll 
steer? What can I do about it? 
C. R. WRIGHT, San Jose, Calif. 


I didn't say how to take roll steer out. 
because it's like spots on a tiger: built in. 
A very good mechanic who understands 
the cause of roll steer сап do а lot to 
minimize it. All you can do with roll 
steer that is built in is stiffen the sus- | 
pension to minimize the roll. Beyond 
what you already have done, get the 
heaviest sway bar Ford made for that. 
model, and install it. 


I have a 1963 International Scout that 
Ive driven 8,000 to 10,000 miles a year 
for a total mileage of 63,000. Montgom- 
ery Ward has an overdrive for a Scout, 
coming from a factory in Colorado, that 
costs $199. It is a CJ 5, CJ 6 with 29- 
tooth main gear. Would this be a good 
investment, giving me quieter operation 
and good economy? 

R. Н. WILLEMSSEN, Milford, иш) 


Every time we try one of those non- 
factory-made deals around here it winds 
up in a disaster. It might cost more to 
begin with, but in the end you'll find 
that International makes the world's best 
parts for their own machines. 


Starting problems bug me on my 1965 
Chrysler 383 with a two-barrel carburet- 
or, A/C, and full power. It has been 
driven 35,000 miles. Some 2,000 miles 
ago I installed new points, condenser, 
plugs, rotary, rotary cap, and ignition 
wires. I timed it, cleaned the carb, and 
installed a new air cleaner. I had put in 
a new fuel pump, 5,000 miles back. Once 
again I am having difficulties getting this 
engine to crank. Up to 45 seconds of 
grinding starter is required. Sometimes 
I pat the accelerator a few times, then 
hold it to the floor, or I may pat it until 
the engine starts. Sometimes it back- 
fires. Everyone tells me there is nothing 
I can do, that it is just a problem with 
the 383 engine. What now? 

A. C. STRICKLAND, Clarksdale, Miss. 


You've got her cornered—now finish 
the job. Check the distributor voltage 
when it is being cranked. That voltage 
could be low on account of starter, resis- 
tance, or incorrect wiring. Also check 
the coil, with the engine hot and with it 
cold. Assuming the coil's okay, or that 
you may get it that way and she still 
won't start, then go back to the carbu- 
retor. It is either too rich or too lean. If 
choking it manually will start the engine, 
the carb is too lean—and vice versa. A 
carb man can then polish it off. Be sure 
you have the right plugs. Series-gap are 
best for a hard starter. 


AN ACTION ADVENTURE 


THE DUSTEATERS 


Р 


This is the deep-dust 
track at the General 
Motors Desert Prov- 
ing Grounds, where 
_ АС Oil and Air Fil- 
. ters are put to the 
test. 

Through miles of 
choking disi; in grueling test after test, 
AC Oil and Air Filters protected engines 
from abrasive dust and grit. 

You may never drive in dust 18 inches 
deep...but AC Filters can help keep your 
engine running clean wherever you go. 
When changed regularly, they 
virtually eliminate engine wear 
caused by dust and grit. 

Next time, insist on AC Oil and Air 
Filters. They're original equipment on 
GM cars and trucks. 


ACBUILDSMORE PARTS FOR MORE 
CARS THAN ANYONE ELSE IN THE 
WORLD, AC Fire-Ring Spark Plugs * AC 
Oil, Air, & Gas Filters * AC Fuel Pumps 
AC PCV Valves • AC Radiator Caps * AC 
Gas Caps « AC Crankcase Breather Caps 


MARK OF EXCELLENCE 
AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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A Surefooted 


Workhorse 
to Carry 
Your Camper 


With V8 power driving all 
four wheels, it can really take 
you where the camping is 


By CHARLES R. MEYER 


l: started off as a standard pickup. 
Then Jeep engineers mounted a 3,000- 
pound front and a 5,000-pound rear 
axle (both driven), lengthened the 
wheelbase six inches to 132, beefed 
up the frame and suspension, and 
slipped in a 350-cu.in. Buick V8. 
There it stood—the Jeep Gladiator— 
an ideal vehicle to carry box and cab- 
over campers. 

I ordered my Gladiator with a 
bumper-mounted electric winch—a 
vital accessory for my kind of boon- 
dock camping. I loaded an 11-ft. 
Dreamer camper aboard and headed 
for the sandy beaches of Montauk 
Point. Some leisurely camping and 
striper fishing lay ahead. 

I was amazed at how easily the Jeep 
picked its way over the open beach. 
With the big 10-ply 7.50-16's deflated 
to 25 pounds, the Gladiator seemed 
as nimble as a mountain goat, even 
with a 2,000 pound camper loaded on 
its back. 

Handling the truck, even with the 
fully loaded camper aboard, is as easy 
as driving a station wagon. 'The power 
steering takes the strain out of off-the- 
road jockeying, and still leaves enough 
feel so you're comfortable on any driv- 
ing surface. 

It's easy, but. Driving ease disap- 
pears when you start to work the four- 
wheel drive. Going into 4WD high 
range is no problem, but getting into 
the low range is something else again. 
If you think you're heading into diffi- 
cult terrain where you'll need maxi- 
mum pulling power, shift into 4WD 
low range on level ground, before you 
are in trouble. I found it almost im- 
possible to put it into low range with 
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Pulling a stranded camper out of soft spot 


in the sand was easy for the author's Jeep. 
Front bumper-mounted winch did the trick. 


the pickup tilted or slanted. When 
my wife tried the maneuver with the 
Jeep tilted nose-down on a Florida 
beach, she simply lacked the strength 
to complete the shift. 

For a smooth ride. The weight of 
the camper makes an enormous differ- 
ence in riding comfort. Drive the un- 
loaded pickup over rough terrain with 
the tires inflated to factory specs, and 
it feels like a cross between bronco 
busting and riding a musclebound 
kangaroo. But load 2,000 pounds in 
the box, and the rig settles right down. 
If you plan to use the truck as a pick- 
up between camping trips, load a few 
sandbags in the bed. The improve- 
ment in riding comfort makes the ef- 
fort worthwhile. 

With that big Buick V8 up front, 
gas mileage runs from eight mpg, 
loaded and off the road, to 12 mpg out 
on the highway. This makes the 18- 
gallon tank a little too small for long- 
range camping, but you can order a 
factory-installed 15-gallon auxiliary 
tank. For excra long trips, carry a 
couple of extra cans of fuel in the 
fender-well areas of the bed. 
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Тһе Gladiator/Dreamer team made for easy living оп the sands of Montauk Point, N.Y. 
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With camper removed, the Gladiator is а 
pickup that will take the sportsman—and 
his gear—about anywhere he wants to go. 


The Jeep Gladiator is a tough piece 
of equipment, particularly suited to 
the outdoorsman who wants a vehicle 
for rugged, off-the-road terrain. The 
4WD and electric winch are almost 
indispensable if you want to be self- 
sufficient when you’re miles away from 
help. 

Portable camper jacks make it easy 
to remove your living quarters and use 
the unladen truck to get around in. 
With a little experience, you can con- 
vert the vehicle from a portable hotel 
to a virtually indestructible work- 
horse in 15 or 20 minutes. This is a 
particularly attractive option for surf 
fishermen, hunters, and other sports- 
men who want mobile living out of a 
base camp for several days. 

In spite of its ruggedness, the 
Gladiator is streamlined inside and 
out. The custom-cab option includes 
features you’d expect only in a sporty 
passenger car. Sitting there in the 
cab and looking at the twin bucket 
seats, fold-down center console, and 
padded dash, it’s hard to remember 
you're actually traveling rugged coun- 
try in a heavy-duty pick-up. ^E 


[ ] Check here for facts on New GI Bill. 
Accredited Member National Home Study Council 


your own appliance керо. 


Е 
— „ SEND FOR FREE CATALOG : 
LEARN THE " Appliance Division, National Radio Institute a 
^ Washington, D.C. 20016 601-080 " 
PROFESSIONAL METHOD z Send me your illustrated free book that tells about opportunities ш 
" Ar | а іп Servicing Electrical Appliances, and gives details of NRI's ш 

OF APPLIANCE REPAIR simplified training plan. I understand there is no obligation, nO 
WM salesman will call. 
E Ñ A Ei 

А ; ; و‎ edid ig адын шл 

For extra income, a job skill е " 
in demand, a business of your | Address 75 = 
own —or fo save money on m City. State Cole  Á в 
= e 
| Ж 
E 


HOME STUDY TRAINING IN THE 
| HIGHLY PROFIT ABLE FIELD OF 


ERVICING — 
: TRICAL | 


> a" у aM E P nA 


MAIL шы ABOVE - 
FOR THIS — 


д мен AND PRACTICAL 
DEM — COURSE coven м 


| pOR BEGINNERS 
| "pon EXPERIENCED TECHNICIANS 


Г FoR s nnd 


ee AVAILABLE. “UNDER NI e SILL 
if you 'served since January 31, 1955, em 

Р lll or are іп service: пом, · check. e Aine g^ 
| cre upo тале usen E" | iat in coupon above, CS y Ж. 


} из ы 


А new, short, easy course trains you at home 


Now you can prepare quickly to do professional to make $4 to $6 an hour fixing appliances for friends 
appliance servicing at home in your spare time. and neighbors. 
You are ready to start servicing appliances after Low-cost training plans cover — 


only a few lessons. The entire course can be finished 
in a matter of months. 


Small and large home appliances 
Farm and commercial equipment 
Portable electric tools 
Small gasoline engines 


This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want to live, you'll find a demand for top-notch 
appliance servicemen. 


— there is even special training to prepare you 
for air conditioning and refrigeration. 


There are probably thousands of broken appli- Special NRI appliance testing equipment is in- 
ances right in your neighborhood. These can mean cluded in your course at no extra cost. Mail coupon 
cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call. 


| NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
/ Washington, D. C. 20016 
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PHOTOS BY TOM FORNANDER 


All the test cars were four-door sedans. Clockwise from top right: Volvo 144-S, Audi 100-LS, Peugeot 504, and the Citroén D Special. 


WE TEST THE 


4 $3,000-$4,000 Imported 
' Family Cars 


By JAN P. NORBYE 


PS Automotive Editor Our four cars offered a bonanza of features, some 
and JIM DUNNE innovative and some time-proven, that you cannot 
PS Detroit Editor 


get in an American car at any price 


jp cars are priced right up 
against our standard-sized models 
(and option-loaded intermediates) , a 
market segment where Detroit has its 
greatest strength. These cars are 
smaller and less powerful than Ameri- 
can sedans for the same money. Yet 
sales of these—and even more costly— 
imported compacts may soar to reach 
100,000 units this year. 

Sweden's Volvo has built up a ter- 
rific business on its reputation for 
quality, and may sell 40,000 cars in 
the U.S. in 1970. The German-built 
Audi (rhymes with howdy) is a new- 
comer, imported by a VW subsidiary 
that plans to sell 30,000. In the Eu- 
ropean market, they are both fighting 
two French cars that are available 
here but have so far sold in small 
numbers: Citroén and Peugeot (рго- 
: hea L 3 nounced Poo-joe). Why is this type 

: „ы ee ge DOR Sy of car gaining popularity here? 
Engine compartments and trunks (top and difficult; Audi's, in-between. Volvo has big- They have extremely comfortable 
bottom, respectively) belong to: Citroën, gest trunk (13.45 cu. ft), followed by Peu- Seats—obviously expensive—that are 
Volvo, Audi, Peugeot. Volvo and Peugeot geot (12.65), Citroën (12.48), and Audi (9.9). contoured, padded, and sprung in 
offer best engine accessibility. Citroén's is Citroën has lowest liftover; Volvo, highest. Continued 
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Compulsive Eater 


This Atlas fiberglass belted tire can't stop gobbling up miles- 
thousands more miles than even our best selling tire. 


The new Atlas Plycron 2 plus 2” fiber- 
glass belted tire was subjected to one of 
the industry's toughest road testing pro- 
grams. Results: The Atlas Plycron 2 plus 2 
delivered an average of 3596! more 
miles than even the famous Atlas Plycron 
—traditionally, the tire that has outper- 
formed 4 ply major brand replacement 
tires in mileage tests. 

Construction puts the Atlas 2 plus 2 
ahead. Two fiberglass belts are bonded 


onto a tough Vicron polyester cord body. with every mile you drive. 
And for traction, the unique wide tread And remember, Atlas tires, batteries, 
design literally puts hundreds of gripping and accessories are sold at over 50,000 


edges on the road at all times. These fea- leading service stations. 


tures add up to less tread squirm, extra 
= TLAS 
PLYCRON 2:2 


For good value you can't beat the 4 
ply Atlas Plycron tire. And, for even 

Trademarks "Atlas," "Plycron," "Vicron," Reg. U.S. Pat. Off. 
*Trademork. © 1970 Atlas Supply Company. 


greater value get a set of Atlas Plycron 
fAverage of all tests run simultaneously by independent test fleet during last 12 months, 


2 plus 2 tires. It'll satisfy your appetite 
for good mileage and save you money 


Citroén suspension offers ground clearance in three steps: 2.56, 5.31, and 9.85 inches. 


ways you won't believe until you've 
sat in them. 'The backrests recline 
(Peugeots make a bed) and offer 
intricate height and support adjust- 
ments so that persons of any size and 
shape can be luxuriously seated. 

All have fairly high seats that are 
easy to get in and out of. The doors 
are big and wide. All have heaters de- 
signed for selective venting, hot-air 
intake, and defrosting. Some have 
rear-window defrosters. 

The cars are compact, maneuver- 
able, and easy to park, with huge glass 
areas and excellent visibility. They 


Audi instrument panel is neat and clear, 


has a very large glove box. Storage com- 
partments are in doors and under dash. 


Peugeot seats have recessed head restraints 
that do not hinder view when not in use. 
Seating comfort is absolutely first class. 
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also offer something extra in ride and 
handling. Steering precision is ex- 
emplary at all speeds, and cornering 
stability is flawless. The brakes have 
more stopping power than those on 
most full-size cars. 

Acceleration is not startling, but 
fuel economy 1s. These cars run from 
17.4 to 20.2 mpg, compared with a six- 
cylinder Chevelle (12.5 mpg) and a 
Volkswagen (22.4 mpg). If all these 
figures seem low to you, it's because 
the averages include a lot of wide- 
open-throttle test driving. They 
would all do better in everyday use, 


Volvo’s modest instrument panel is no 


more comprehensive than a Valiant's. Small 


controls are well placed; glove box is large. 


seat backs have inertia locks plus hard-and- 
soft support adjustment in small of back. 


Volvo has surprising room in the rear. Front- 


but our results give you a true basis 
for comparison. 

All but Citroén are available with 
automatic transmission. Audi has a 
Saxomat; Peugeot uses a ZF; and Vol- 
vo, the Borg-Warner Type 35. If you 
want a Citroén but can’t handle a 
stickshift, the more expensive DS-21 
has semiautomatic drive. 

Despite their four-cylinder engines. 
these cars are very quiet (see noise- 
level test results on page 28). What’s 
more, they are extremely well built, 
with high-quality materials. Their 
overall architecture assures unusually 
good space utilization, and if the 
Citroén stands out as an example of 
sheer technical ingenuity, they all 
have advanced engineering in one 
form or another. 

Audi. The car is built by Audi NSU 
Auto Union AG, a branch of Volks- 
wagen. It has front-wheel drive, with 
all the advantages that gives: im- 
proved traction, higher directional 
stability, safe and predictable han- 
dling characteristics. Not the most 
powerful car in this group, it still 
showed the best acceleration from 


Citroén’s speedometer has stopping-dis- 
tance marks (for dry roads). One giant 
warning light is code-keyed to 10 functions. 


Citroén back seat has most room and a flat 
floor. Carpet covers a foam layer two inches 
thick, and seats are marshmallow soft. 


| ; : 
| 1 " 
гаен spare wheel slides down a ramp 


inged under trunk when the release knob 


3 s pulled. Replacing it is as easy as removal. 


Audi battery is stored under back seat. All 
other cars keep their batteries under the 
hood tor easy servicing and checkups. 


Citroén trunk has irregular shape but is 
very deep, with surprising capacity. Spare 
wheel is stored in the nose of the car. 


Peugeot trunk has very practical shape, with 
wide flat floor. It’s completely uncluttered 
by spare tires, jack, and tools. 


standstill. In many ways, it is typical 
of the type of car we have described 
above. The Audi also has: 

e Inertia-reel shoulder belt—most 
convenient we have found vet. 

e Defroster wires in rear window. 

e Recessed rear package shelf. 

€ Automatic choke—only car in 
this group with it. 

But the engine is fairly noisy, and 
does have some vibration. The gear- 
shift feels sloppy and lacks precision, 
just as on a VW. 

Citroén. If you're wondering why it 
looks that way, it's because it was de- 
signed for ultra-low air drag. It's bet- 
ter-streamlined than some 200-mph 
sports-car racers. It has front-wheel 
drive, air-and-oil suspension, and an 
unbelievable capacity to soak up pot- 
holes, railroad crossings, and bumps. 
It’s also self-leveling. For ride com- 
fort, this car is unbeatable. The brake 
is of the no-travel type, which proved 
difficult to modulate. The pedal-pres- 
sure difference from moderate brak- 
ing to four-wheel lockup is very small. 

A one-spoke steering wheel gives an 
open view of the instruments, which 
are big and clearly marked. In addi- 
tion to the glove box, there is a stor- 
age pocket on the back of the engine 
cover and bins in the doors. The rear- 
view mirror is mounted at the base 
of the windshield and does not let 
you see enough. The head restraints 
further limit your rear vision. 

Continued 


Peugeot sprints off without difficulty 


from a full 


stop in deep ruts in soft sand. 


CELESTE. d: colo ure о o. fd 


[UP 


If your car stalls, 

coughs, sputters — don't shoot, 
sell it or give in to the expense 
of a mechanical tune-up without 
trying Casite Tune-Up first. The 
problem could simply be a little 
dirt in the wrong place — easily 
cleaned by Casite Tune-Up. 
CasiteTune-Upfreessticky valves 
and rings, cleans dirty carburet- 
ors and PCV valves, dissolves and 
flushes away gum and varnish 
deep inside the engine to restore 
full pep and power, makes your 
car run smoother and start easier. 
Norisk... Results guaranteed or 
your money back double! 


Buy it at your Service Station 
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GET ORGANIZED 


Get 
Popular Science's 
new, custom- 

made 
library cases. 


Each ruggedly 
handsome ca 
saves a ful 

year of dat 
Science's new, 


sues, Neatly 
Compactly. 
Conveniently. 
In black leath- 
erette, the case 
has a royal 
blue spine dec- 
orated in gold 
leaf with the year 
and the Popular Sci- 
ence insignia. 


| To: Jesse Jones Box Corp. 


P.O. Box 5120 
Philadelphia, Pa. 19141 


i Please send me ....... 

Popular Science library cases (D $3.50 each. 
| гаенне is my check or money order = 
кушш» 
| 


| 
| 
. handy and handsome | 
| 
. (Please add any local taxes.) | 

| 

| 
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**The practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 

itsel f.* * Publishers’ Weekly 


And that’s just 
the beginning! 
THE HOW AND 
WHY OF ME- 
CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
of today and to- 
morrow. Yes, whether it's your car's 
transmission. a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS. you may return it 
within 10 days for a full refund. 


Popular Science Dept. 870 


44 Hillside Avenue, Manhasset, N.Y. 11030 
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larger-sized is- | 


Highspeed bine change: муан -— was slowest in this 
test; Peugeot, fastest. Both are well balanced, but Volvo 
rides on ordinary tires; Peugeot has asymmetrical radials 
wide enough for many bigger, more powerful cars. 
Volvo lacked side bite to go faster without hitting pylons. 
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Brake test: Audi stopped with moderate сей pressure 
and little fade, but with some tendency to rear wheel 
locking in the average distance for cars of its weight. 


Brake test: Peugeot brakes were fully fade-free and gave 
shortest stopping distance in this group—within seven 
feet of our all-time record (held by Ford Torino). 


NOISE-LEVEL TEST RESULTS 


We measure interior noise in decibels under three 
sets of conditions, on three different scales. For 
quick reading of the results we give you only the 
A-weighted scale, which is most like human hear- 
ing in overall sound pickup. A decibel difference 
of one or two points is perceptible to a driver; 
five points make an enormous difference. 

Volvo 


Audi Citroën Peugeot 


30 mph 
smooth road 


62A 64A 62A 64A 


60 mph 


smooth road 76A 75A 7BA 78А 


30 mph 


rough road 73A 73A 70А 72А 


Inside door handle 
are mounted so close t 
the hinges that leverag 
is wrong for both openif 
and closing. A maze < 
stalks stick out from 1: 
steering column and oi 
erate horn, turn signa: 
wipers, headlights, . 
dimmer. Turn signals: 
not cancel automatical!: 

Under the hood, ever 
thing seems covered 
plumbing. 'The distribi 
tor sits under an a 
pump. Plugs are locate 


are out in the open. 

Peugeot. Front engi 
rear-wheel drive, and ai 
independent suspensi 
is Peugeot’s formula f 
their top-of-the-line 50 
model. It’s the quietest 
the cars in this grou 
and ride comfort is pro 
ably the best you'll ev 
experience with met 
springs. Handling is top. 
too, especially at hig 
speed. The steering ma 
be slow-geared, but r 
sponse is quick and pr 
cise. The driving positio 
is great, and the contro 
seem just right. Instr 
ments are well groupe 
and easy to read. Fc 
storage, there is a goo 
glove box, an open 
below it, a console co 
partment, andar 
shelf at the rear windov 

Volvo. Straightforwar 
in its specifications, wit 
a front engine and driv 
through a rear axle, th 
Swedish car seems a 
most Americanized, e 
cept for the impression c 
enormous strength yo 
get when riding in it. ] 
has the firmest ride—an 
the noisiest interior. 1! 
steering calls for highe 
effort than in the othe 
cars, and the wheel : 
placed at such a rakis 
angle that the drive 
can't get proper leverag: 
Plus points are: 

e Fuse box withi 
driver's reach. 

e Mammoth trunk fc 
a compact car. 

ө Sealed cooling sy: 
tem. 

ө Defroster wires 1 
rear window. But the c: 

Continue 


-Four faces: Citroén (top, right) looks different. Top, left 
is Audi. Below them are Peugeot and Volvo. 


really deserves bigger 
tires—preferably radials. 
Conclusions 

Norbye: My choice 
is the Peugeot, for its 
unique combination of a 
well-cushioned ride, sure- 
footed handling, and ex- 
tra-powerful brakes. 

Dunne: Tl take the 
Peugeot, too. Im im- 
pressed with its quality 
and finish, comfort and 
quietness, performance 


and economy. 


| How PS tests cars—and what the tests show 


Brake test shows a car's ability to 
stop on a straight line from 60 mph, 
without locking any wheels, after 10 
stops from 60 at one-minute intervals 
with 12р deceleration (normal quick 
stop). Final stop is made in a 12-foot- 
wide lane and stopping distance is 
measured. Excessive pedal pressure in- 
dicates fading brakes. Excessive dis- 
tance indicates fade, locking, or both. 
Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
from standstill. The 0-80 mph test 
shows its high-speed power reserve; 
25-70 mph test simulates a highway 
merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


DIMENSIONS (inches) 100 LS 
Al Ground clearance 7.7 
A2 Front leg room (max.) 42.0 
A3 Front head room 36.0 
A4 Rear head room 35.0 
A5 Rear leg room (min.) 42.0 
A6 Wheelbase 105.3 
A7 Height 55.9 
Bl Width 68.1 
B2 Length 180.7 
B3 Front track 55.9 
B4 Rear track 56.1 
B5 Front hip room 25.0(2) 
B6 Rear hip room 1.0 
SPECIFICATIONS 
Engine type OHV 4-in-line 
Bore x stroke 3.21 x 3.32 in. 
y Displacement 107.4 cu. in. 
" Compression ratio 9.1:1 
Carburetion 1 Solex 
Power (? rpm 90 @ 5,000 
` Torque (Ibs.-ft.) @ rpm 105 @ 3,000 
Transmission 4-speed 
manual 
Axle ratio 4.111:1 
Tires Cont. Radial 
Tire size 165 SR 14 
Turning diameter 34 ft. 8 in. 
Turns, lock to lock 3.75 
Brakes Disk/drum 
Fuel tank 15.3 gal. 
Curb weight 2,366 Ibs. 
TEST RESULTS 
Acceleration 0-60 mph 13.4 sec. 
Acceleration 0-80 mph 24.1 sec. 
Acceleration 25-70 mph 15.0 sec. 
Braking distance 60-0 mph 155 ft. 
Brake pedal pressure 120 Ibs. 
Max. speed—lane change 94.6 mph 
Max. speed—traffic weave 26.4 mph 
Average fuel mileage 17.4 mpg 
Price (basic) $3,795 
Price (as tested) $4,019 


Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


Low-speed emergency maneuver test 
means snaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


CITROEN PEUGEOT 
D Special 504 144-S 
5.3 5.55 7.1 
45.0 43.0 44.0 
37.0 36.0 38.0 
33.5 35.0 34.0 
40.0 40.0 40.0 
123.0 107.9 102.4 
57.8 57.5 56.7 
70.9 66.5 68.5 
191.7 176.8 182.7 
59.1 55.9 53.15 
51.2 53.5 53.15 
28.0(2) 26.0(2) 24.0(2) 
47.0 0.0 1.0 
OHV 4-in-line OHV 4-in-line OHV 4-in-line 
3.39%3.37 in. 3.31 x 3.19 in. 3.50 x 3.15 in. 
121.1 cu. in 109.6 cu. in. 121.2 cu. in. 
8.0:1 8.3:1 9.5:1 
1 Solex 1 Solex 2 SU 
91 @ 5,750 87 @ 5,500 118 @ 5,800 
101 & 3,000 109 & 3,000 123 @ 3,500 
4-speed 4-speed 4-speed 
manual manual manual 
4.857:1 3.888:1 4.10:1 
Michelin X-H Michelin X-As Goodyear 
180-380/ 175 HR 14 6.85- 
155-380 ; 
35 ft. 9 in 33 ft. 7 in. 31 ft. 4 in 
3.2 = .65 
4-wheel disks 4-wheeldisks 4-wheel disks 
17.2 gal. 14.8 gal. 15.3 gal 
2,928 Ibs. 2, 675 Ibs. 2,708 Ibs 
20.15 sec 15.8 sec 14.2 sec 
37.6 sec. 36.0 sec 28.3 sec 
20.2 sec. 20.2 sec. 14.7 sec. 
158 ft. 133 ft. 142 ft. 10 in. 
70 Ibs. 140 Ibs. 200+ Ibs 
55.4 mph 57.25 mph 51.45 mph 
27.0 mph 26.5 mp 24.4 Mp 
18.8 mpg 20.2 mpg 19.6 mpg 
3,375 $3,195 $3,195 
3,425 $3,317 $3,357 
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| You'll enjoy your work as a Locksmith 


| because you'll be the man in demand 


| All this can be yours FAST regardless 


EARN 
| HIGH 
; WAGES 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming 
construction industry! Learn the skills you need 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 
ing grounds in North Carolina, a million dol- 
lars worth of school-owned diesel-engined 
machines, experienced instructors, full 220. 
hour and 440-hour courses. National, the 
eriginal school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full.time Job Ad- 
visory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now 
—Pay Later plan... other payment plans also 
available. Write TODAY for FREE catalog 
and FREE copy of school newspaper reporting 
news of National School graduates. Accredited 
member National Association Trade and Tech- 
nical Schools. 
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NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-42 | 


Р. 0. Box 8529, Moores Chapel Road, Charlotte, 
М. С. 28201, 


Please send me FREE illustrated school catalog and | 
complete 
obligation. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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You'll Like Being a 


information, | understand there's no | 


| 
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НОМЕ | 


_STATE___ZIP coo. — | 


ADDRESS 


SKILLED « 
LOCKSMITH @ 


You'll EARN MORE, LIVE BETTER 
than Ever Before in Your Life 


because it is more fascinating than a 
hobhy—and highly paid besides! You'll 
EO on enjoying the fascinating work, 


year after year, in good times ог bad] "ile taking 


the Locksmith- 
ing course I was 
able to earn 
enough to pay 
for the course 
| besides for the 
fulltime shop I 
intend to open. 

J. A, King 

Hereford Tett. 


in an evergrowing field offering big pay 
jobs, hig profits as your own boss. What 
more could you ask! 
Train at Home—Earn Extra $$$$ 
Right Away! 


of age, education, minor physical hand- 
icaps. Job enjoyment and earnings be- 
gin AT ONCE as you quickly, easily 
learn to CASH IN on all kinds of lock- 
smithing jobs. All keys, locks, parts, 
picks, special tools and equipment come 
with the course at no extra charge. 
Licensed experts guide you to success, 


Illustrated Book, Sample Lesson 
Pages FREE 

Locksmithing Institute graduates now |. 
earning, enjoying life more everywhere. 
You can, too. Coupon brings exciting 
facts from only school of its kind Lic, 
by ¥. J. State Dept. of Ed., Accredited 
Member, Natl, Home Study Council, | 4 
VA Approved. 

LOCKSMITHING INSTITUTE 
Div. of Technical Home Study Schools | 
Dept. 1111-080, Little Falls, N.J. 07442 = 
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I LOCKSMITHING IN AES AN Dept. 1111-080 
Little Falls, New Jersey 07424 Est. 1948 


Please send FREE illustrated Book—'"Your Big Op- 
portunities in Locksmithing," complete Equipment 
folder and sample lesson pages—FREE of all obliga- 
tion— (по salesman will call). 


(Please Print) 
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Here’s an automobile conversion that not 
only reduces air pollution, but does the 
job with no major mechanical adjustments 


Compressed 
Natural Gas: 


Another 
Clean-Air 


The need to control automotive pol- 
lution has led a Los Angeles utility 
company into one of the most unlike- 
ly places—the home. Recently, the 
Pacific Lighting Corp. started con- 
verting its trucks to run on the same 
natural gas that heats your home. 
And its initial successes may give real 
impetus to the automotive industry’s 
battle to heal our ravaged environ- 
ment. 

The wheels of other natural-gas ve- 
hicles are turning in places as wide- 
spread as Washington, D.C., and Bay 
St. Louis, Miss. 

The potential of natural gas as a 
motor fuel isn’t hard to see. It con- 
sists primarily of methane, a low- 
molecular-weight hydrocarbon with 
an octane rating of 130 and clean- 
burning properties. 

So, naturally, when Pacific Light- 
ing decided to convert its trucks to 
something other than gasoline, its en- 
gineers turned to compressed natural 
gas (CNG). The simple conversion 
system that they evolved not only re- 
duces exhaust emission by as much 
as 90 percent, it also prolongs engine 
life by keeping the engine clean. 
Spark plugs and lubrication oil last 
longer, too, thus cutting maintenance 
costs. 

A dual-fuel (CNG/gasoline) con- 
version kit now being made by Norris 
Industries, Los Angeles, is similar in 
design and operation to those for liq- 
uid petroleum gas [PS, July]. 

Riding on CNG. The natural gas is 
compressed to 2,200 psi in steel tanks. 
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Refueling tanker, also developed by Pacific 
Lighting, holds 3,300 cu. ft. of gas. 
30 | POPULAR SCIENCE 


Fuel 


using CNG or gasoline, needs few modifica- 
tions. CNG flows through high-pressure line, two pressure 


Dual-fuel system, 
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regulators, and solenoid valve to gas/air mixer. 


Two stages of regu- 
lation reduce fuel 
pressure to 0.07 psi 
before the gas is ad- 
mitted to a special 
mixer/air filter that 
replaces the air 
cleaner atop the old 
carburetor. 

Combustion occurs 
as with gasoline va- 
por, and no adjust- 
ments are made to 
carb setting, engine 
timing, or compres- 
sion ratio. A choke- 
like device alters air/ 
fuel ratio when the 
vehicle runs on gaso- 
line. Solenoid valves 
control fuel choice. 

As you'd expect, 
performance of a 
simple dual conversion suffers some- 
what. On natural gas, the vehicle 
lacks pep and accelerates poorly. A 
range of 30-40 miles for each 140- 
pound tank makes conversion imprac- 
tical for most drivers. But the low 
level of pollutants and extended in- 
terval between maintenances suggest 
that CNG is a "natural" for fleet us- 
ers who drive limited distances in 
highly congested areas. In addition 
to low-level fuel cost, tanks can be 
refilled from central compressors after 
the workday is over. 

Natural gas rolls them. Pacific 
Lighting has ordered the conversion 
of 1,100 of its trucks in 23 cities and 
counties, and more than half are now 
operating. The eventual goal: all its 
vehicles. 

Convinced that natural gas can 
help reduce the problem of air pollu- 
tion, other utilities, governmental 
agencies, and some private firms are 
also switching to dual fuel: 

e Pacific Gas & Electric of North- 
ern California has 20 conversions 
rolling and plans 20 more. 

€ The California Division of High- 
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FUEL-SELECTOR 


SWITCH NATURAL-GAS 
FUEL GAUGE 


NCG FILL VALVE 
AND PRESSURE 


SAFETY VALVE 
HIGH-PRESSURE 


LINE TO 
REAR TANK 


How gas feeds through high-pressure line to gas/air mixer. 


ways has converted 14 vehicles, and 
Governor Reagan promises 150 more. 

ө Disneyland is using the fuel in 
double-decker buses and in some of its 
boats as well. 

€ Kaiser Steel will change over 30 
vehicles. 

è In Washington, after tests with 
20 dual-fuel vehicles proved satisfac- 
tory, Robert L. Kunzig, head of the 
General Services Administration, an- 
nounced that 1,000 vehicles in its fleet 
of 51,000 will be running on natural 
gas by the end of 1970. 

This enthusiastic conversion to 
CNG represents a definite trend 
among fleet owners, but it also pre- 
ludes the time when natural gas 
stored as a liquid ( LNG) will take its 
place among our present fuel giants. 

Visionaries already call LNG the 
fuel of the future, with possible appli- 
cations in passenger cars, trucks, 
ships, railways, and nearly all pow- 
ered aircraft. And much of the 
groundwork will have been readied 
because of a gas company's efforts to 
help curb air pollution by doing what 
came naturally.—Joseph Zmuda 
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You get more for your money from NRI 


THE ONLY 


COLOR TV 


TOTALLY 
ENGINEERED 
FOR TRAINING 


BUILD ° TEST • EXPLORE All this is yours — from Achievement Kit, to solid state Radio, to training-engineered Color 
TV set—when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train- 
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI’s “3-Dimensional” train- 
ing can’t be equalled. You get more value — 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 
can take your choice of a wide variety of career 


CASH IN ON THE BOOM 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


Mail insert card for 


your FREE NRI 


color CATALOG ; 


No salesman will call 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 

better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision ta act must 
come from you. Decide now to move ahead... 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call. NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 


If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


W JOB AND BUSINESS | 

| OPPORTUNITIES IN 
A ELECTRONICS 
M. COMMUNICATIONS 
S. ^40/0-TELEVISION f 
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that want to take you hunting 


Savage Over-and-Unders. Featuring new 20 gauges. 


This year marks Savage’s 75th Anni- 
versary. 

We've got a lot to celebrate. Espe- 
cially about Over-and-Under shotguns. 

Two years ago we introduced the 
440 and sold out. 

Last year we introduced three more 
O/U's, each with more features than 
anybody would think possible at the 
price. Who says so? A hundred hunters 
and skeet and trap shooters we 
phoned who bought 440's and 330's. 

Now we're introducing our new 20 
ga. versions of the 440 and 330. They'll 
be no exception to their predecessors. 
Because they will be offered in 1970 
at 1968 prices. | 

But that's only part of our Р 
75th Anniversary excitement. We're f 
also having a contest. With some 
very unusual prizes, all of which 
will be awarded. 

Some lucky someone who likes 
Over-and-Unders is going to be E 
using one on a hunting trip. To | 
Finland. On us. Free. B 

We'll jet both the winner and | 
his dealer via Finnair to Helsinki, HN 
Land of the Midnight Sun, and 
guide them to one of the most 
unforgettable hunts they've ever 
enjoyed. The complete details 
and list of other great prizes 
can be found at the far right. 

Now back to guns. 

For 1970, you'll have a total of 
six models to choose from. 


Strong, positive top breech 
lockup on mod. 330 


Less money doesn't have to mean less gun. 


All of them are handcrafted in 
Europe entirely to Savage specs for the 
American sportsman. Stocks and fore- 
ends are of select European Walnut 
set off with fine checkering. Receivers 
are solid steel, handsomely engraved 
sides and bottom. 

All feature single selective trigger 
and top tang safety. Now let's get 
specific about models: 

Model 330. In 12 and new 20 gauge, 
and choice of popular barrel lengths 
and chokes. The only O/U less than 
$200 that offers the sportsman a selec- 
tive single trigger. 

The top breech lockup of the 330 
is the same kind used on guns costing 
three times as much. (The breech lock 


slides forward over the top barrel 


when the gun is closed.) You never 
had a gun that opened and closed so 
sweetly. So safe. 

Slim silhouette, monobloc con- 
struction. Large selector on trigger 
works easily, even when wearing 
gloves. Attractive fleur-de-lis checker- 
ing on stock and fore-end. Price: 
$199.50, either gauge. 

Model 440. In 12 and new 20 ga. 
People claim they've never had a gun 
that "fit" like the 440 does. "Comes 
up nice," they say. "Points like radar." 
And why not? The 440 is one of the 
most beautifully balanced guns made. 

Features a barrel selector located on 
the top tang for control that's right 
under your thumb; ventilated rib for 
sure single-sighting 


Monobloc construction 


Ch 


plane; rugged lockup insured 
monobloc construction. Price $237. 
either gauge. 

The Deluxe Model 444. Has au 
matic ejectors for fast reloading. 
lective single trigger and autom 
top tang safety. Fore-end is contour 
in semibeavertail shape to help p, 
vent canting when the gun is swu 
giving you better muzzle cont 
Price: $289.50 (12 ga. only). 

Model 440-T Trap Gun. One | 
down this baby’s extra-wide vent 
and you know there's better sight 
and faster heat dissipation ahead. / 
because trap shooters designed it 
has two chokes that will make the | 
yard line a pleasure. Features sin 
selective trigger, manual top ti 
safety, extractors, Monte Carlo st 
and recoil pad, and the same se 
beavertail fore-end as the Deluxe 4 
Price: $285 (12 ga.). 

All Savage 440's and 444's are av 
able in choice of barrel lengths a 
chokes, and all have hard-chrom 
lined steel barrels for increased 
and more effective patterns. 

You know you're going to buy 
Over-and-Under sooner or later. $; 
age has just given you seven reasc 
to do it sooner. 

Six great guns and Finland. (S 
contest details at right.) 

Free 32-page catalog. Write: Sava 
Arms, Westfield 420, Massachuse 
01085. Please include your zip co« 


Automatic ejectors on mod. 4 
rome-lined barrels 
on all 440 series 


Prices subject to change. Slightly higher in Canada. Savage and the Indian Head are trademarks of Savage Arms, Westfield, Mass. 01 


Division of 


Emhart Corporation, Reg. U.S. Pat. Off. Marca Registri 
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CONTEST RULES: 1. On an official entry blank, print your name and address, and check 
which of the six descriptions of the Savage Over-and-Under is most important to you. 
Then have your entry validated by your Savage Arms dealer. On a separate piece of 
paper, in 25 words or less, complete the following statement: 

“I would like to go shooting with a Savage Over-and-Under because...... 

2. Mail both your entry and statement to Savage Arms, Post Office Box 833, Rose- 
mount, Minnesota, 55068. Entries must be postmarked by October 25, 1970, and received 
by October 31, 1970. 

3. Entries will be judged by Marden-Kane, Inc. (an independent judging organization 
whose decisions are final), on the following bases: 30% Originality, 20% Aptness of 
Thought, 20% Clarity, 30% Relevance of Subject Matter. 

4. Contest open to residents of the United States over 18 years of age, except em- 
ployees, and their families, of Emhart Corp. and their divisions, their advertising agen- 
cies, and Marden-Kane, Inc. Void where prohibited by law. Al! federal, state, and local 
laws and regulations apply, including eligibility to receive firearms. Applicable taxes 
are the sole responsibility of winners. No substitution for prizes as offered. NO PUR- 
CHASE REQUIRED. 9-day round trip to Finland must be taken simultaneously by winner 
and dealer representative during the open bird season of 1971. 

5. Winners will be informed by mail approximately 60 days after contest closes. 


ШШ THE SAVAGE 757 ANNIVERSARY 
` Get your bird in Finland 


OVER-AND-UNDER CONTEST 


Win а 9-day hunting trip 


to Finland, via Finnair 


Here is a contest literally made for you, the hunter. Easy. In- 
teresting. Rewarding. The Grand-Prize winner—and his dealer—will 
be whisked to Finland via Finnair DC-8. Your hosts, executives of 
Valmet, makers of the 330, will escort you through the lovely 
lakes region to Jyvaskyla. You'll see the Valmet factory, take a 
Finnish sauna, and have dinner overlooking the lakes. 

Then off to Lapland, Land of the Midnight Sun, to "get your 
bird." You'll hunt the auerhahn, an exotic grouse of some 13 
pounds with a five-foot wing span. And there'll be birkhahn, ptar- 
migan, duck, and hare. 

On return, you'll tour Helsinki. See the Olympic Stadium, Par- 
liament, and great Cathedrals. Crystal and porcelain are terrific 
buys in this cosmopolitan city. Then home on your Finnair flight. 


142 CONSUMER PRIZES IN ALL-NO PURCHASE NECESSARY 
Winners and dealers will each receive duplicate awards. All prizes 
will be awarded. 


SECOND PRI 
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A MAGNIFICENT COLEMAN CAMPING TRAILER. 
Sleeps four comfortably. Approximately fifty cubic feet of storage 
space. Color-coordinated interior and exterior. 


3rd-7th PRIZES: 5 SAVAGE Mod. 99-DE CITATION GRADE RIFLES. 


Select American walnut stock. Tarnish- 
resistant, richly engraved receiver (top, 
bottom and sides.) 


8th-17th PRIZES: 10 SAVAGE Mod. 110-P PREMIER GRADE RIFLES. 


French walnut stock has roll-over 
cheekpiece, hand-checkering, and 
rosewood grip cap and fore-end tip. 


18th-67th PRIZES: 50 "NEW HUNTERS ENCYCLOPEDIAS" 
1131 pages by the leading experts. Over 2,000 illustrations. 


68th-142nd PRIZES: 75 RAY-O-VAC NITE HAWK CAMPING 
LANTERNS: 3" lens. All-weatherproof. It floats. 


| entry Blank—Fill in part 1 and part 2. Your Savage dealer must — | 
your entry. Mail to: Savage Arms, Post Office Box 833, Rosemount, 
Minnesota 55068. 

1. Savage Over/Under owners say the following. Check one statement 
most important to you. 

“It's lighter, easier to carry.” 

“Points like radar, and | hit more targets.'' 

“Handles beautifully, seems to fit everyone.” 

"Costs only a few dollars more than an auto loader.’ 

“A real value.” 

“It's an "in" рип... ту friends admire it.” 

2. On a plain white piece of paper complete the following statement 
in 25 words or less. 


I would like to go shooting with a Savage Over/Under because... 


OOOOOO 


VALIDATION? DEALER'S FED. FIREARMS LIC, NO, 


DEALER'S NAME & ADDRESS 


YOUR НАМЕ 


CITY STATE zie 


For additional official entry blanks—see your participating Savage dealer. 
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New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Pool water cools house. Water pumped from a swimming pool, says a recent 
patent, would serve the double purpose of cooling the condenser of a house's 
air conditioner and of returning comfortably warmed water to the pool. The sys- 
tem would eliminate the need for a cooling tower for the air conditioner and a 
heater for the pool. A single pump would serve both A/C system and pool heater 


Air raises lane markers. These flex- 
ible traffic cones could be popped 
up in one lane to control morning 
traffic and in an adjoining lane at 
night. They'd be seated in below- 
grade receptacles connected to air 
lines. Pumping air in would raise 
bellows-like cones; pumping it out 
would collapse and lower them. 


Washer buffs, too. Pow- 
ered by a motor in the 
elongated handle, this 
washer-bulfer combina- 
should 
easier to wash, wax, or 
polish ceilings, paneled 
or painted sur- 
The cylindrical 
washer would be direct- 
ly driven, 
shafts carrying power to 
a pair of forked, freely 
pivoted buffing and pol- 
ishing pads. 


lion 


walls, 
faces. 


Sliding tanks raise boat. To lift a 
boat for out-of-the-water service 
on this floating drydock, you'd 
winch two buoyant tanks to one 
end so the extended rails could tip 
downward. With your boat chocked 
on the submerged rails, you'd winch 
the tanks forward to float both 
rails and boat. 


make it 


with flexible 


Pull-out bumper guards camper. In 
ordinary use on a pickup truck, the 
telescoping ends of this tubular 
bumper would be retracted for nor- 
mal width. With a camper in place, 
you'd pull out the bumper ends to 
protect the overhang from road 
hazards and for safer parking and, 
maneuvering. 


Grill serves diners. Each 
gourmet at this outdoor 
table grill could cook 
his own food to his own 
taste. An insulated cen- 
tral housing would hold 
an open fire. The grill 
would be rimmed Бу 
a fire-heated warming 
ledge and surrounded 
by an unheated serving 
counter. A central fan 
would improve draft 
and exhaust both smoke 
and heat. 


and W. M. Niles, Westminster, Calif.; Table grill-No. 3,491,744 to Henry 
von Kohorn and family, Greenwich, Conn. 
Copies Was patents may be ordered, by number, from the Commissioner of | 
Patent, hington, D.C. 20231, at 50 cents each. To write to an inventor, 
address him (by name and patent number) in care of the Commissioner. 


Had fma 5075 10 «X have been issued on these шоны Pool warmer— 
m p 498.0 A ее. "Monterey. Calif. N. х m MENT 
to d. 1 owersox, onterev oa 
Burkhart. Pryor, О | l-out bumper—No. 3,447, о 
to F. T. ond Wahoo, Nebr.; ана: Рои MI 3,406,417 to C. 
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This IS one Cat you can treat like a dog. So choose one of the four exciting new Arctic Cats for 


1971. Especially if you're going to treat your snowmobife 
Climb over hidden obstacles with it. Flash across soft "like a dog." Then, next season and the season after, 
powder snow with it. Slip it around tight turns. Ride it when another make of snowmobile might need bogey 
hours on end. It's an Arctic Cat. And that means there this wheel replacement or extensive rust removal, your 


are no welds to break. Instead, Arctic's riveted all-alumi- Arctic Cat will still be rarin' to go. And begging for 
ith 
I$ SHE sion engineered and built OR Ghent 
l | for durability. Even if you [ 


num aircraft-type chassis distributes and absorbs the more. It's good to know your Arctic Cat is preci- 
want to treat it nice. 


stress. And Arctic's patented torsion spring slide rail 
suspension gives-and-takes to keep you 
running smooth. 
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Sears has a CRAFTSMAN blade 
for every job. 


From carbide tipped blades to jig saw blades, Sears can fill your needs. 

Our broad line of quality Craftsman Kromedge Circular Blades meets any cutting 
requirement. Craftsman Kromedge blades stay sharp longer. They resist rust and 
gum build-up. And they cut smoother than ordinary steel blades. Each is made 
of the finest chrome nickel-molybdenum saw steel and is Kromedge treated 

to increase its surface hardness and cutting edge. 

The Craftsman carbide tipped blades are built to outlast ordinary steel blades 

up to twenty times. They can be used on almost any material except masonry 
and ferrous metals. 


Sears has Craftsman Kromedge blades in all popular diameters and arbors. For 
metal work, molding trim, dado cuts or any saw job, come to Sears 
and choose from this complete list of blades. 


CARBIDE TIPPED 
HOLLOW-GROUND COMBINATION 
TAPER-GROUND COMBINATION 
NAIL-CUTTING 

CHISEL-TOOTH COMBINATION 
FINE-TOOTH PLYWOOD 
DADO SETS 

SABRE SAW BLADES 
JIG SAW BLADES 
NON-FERROUS METAL 
STEEL SLICER 
MASONITE 
TAPER-GROUND RIP 
CABINET COMBINATION 
DISPOSABLE BLADES 
THIN-RIM VENEER 
MOLDING HEADS, SETS 
BAND SAW BLADES 
RECIPROCATING SAW 


We have replacement blades for coping, keyhole 
and hack saws too. Make your saw blade 
headquarters at Sears, Roebuck and Co. 


Available at most Sears, Roebuck and Co. 
Stores and through the Catalog 
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The proven performer... 
22 Winchester Magnum Rim Fire Ammunition. 


So popular that 23 rifle and pistol brands are chambered for it. 


First in the field . . . Ten years ago a whole new era of rim fire power and varmint shooting performance 
started with the introduction of the 22 Winchester Magnum Rim Fire, an economical load that fits 
neatly between regular 22's and costly centerfires. Quick to recognize the importance of this 
versatile load, so many other manufacturers brought out rifles and pistols for it that it has become 
the standard of the industry. 
Choice of two bullets . . . Two bullets let you suit your load to your game. Perfect for ‘chucks, 
coyotes and other tough varmints, the 40 grain jacketed hollow point zips along at 
۹ 2000 feet per second and hits with a conclusive wallop. The 40 grain full metal cased 
3 2 bullet delivers the same velocity with long range performance ideal for small targets. 
Easy Extraction... The basic correctness of the Winchester Magnum Rim Fire cartridge design 
requires no unusual changes in firearms extractors. The empty Winchester Magnum Rim Fire slips out 
smoothly, simply and rapidly. You get flawless performance round after round. 
Not a Sub Small Bore . . . After exhaustive tests, Winchester-Western technical experts 
concluded that a magnum rim fire should be a full 22 caliber for maximum accuracy and for top 
wind-bucking ability. After testing both undersized and oversized calibers, they settled on 22 as 
providing the best balanced load when all of the factors affecting performance are concerned. Shoot 
it with confidence. There's ten years of proven performance behind it. Winchester-Western, 
275 Winchester Avenue, New Haven, Connecticut 06504. 
DNO кесепе WINCHESTER: Мт. 
<<» Нена Quality-made by professional shooters 
Wi F, rifles and pistols 
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SUPER FLYWHEEL 
to Power Zero-Emission Car 


An engineer’s advanced scheme for revamping the 
5,000-year-old flywheel promises a new kind of stored power 
to drive autos, boats, lawn mowers, and power tools 


By ALDEN P. ARMAGNAC 
ILLUSTRATIONS BY RAY PIOCH 


Tie tiny 975-pound car has no engine, But it is called perfectly feasible by D. W. Rabenhorst, 
o batteries propel it. But it darts from a standstill to an aeronautical engineer at Johns Hopkins University’s 
) mph in just 15 seconds. Silent, exhaust-free, gear- Applied Physics Laboratory in Silver Spring, Md., and 
ss, and designed especially for city driving, it carries the originator of a super flywheel that the little car would 
vo to three people at a maximum speed of more than use for its propulsion. | 
) mph, and cruises at 55 mph. Super flywheel holds more energy. A flywheel, like a 
A look into a rear compartment solves the mystery of battery, is an energy-storing device. How much energy 
at makes it go—a 222-pound flywheel, 30 inches in you can pack into a flywheel depends largely upon how 


ameter, spinning at up to 23,700 rpm in a vacuum can. fast it can spin before centrifugal force tears it to pieces 

t that phenomenal speed—for a flywheel of its size—its —and makes deadly missiles of its hurtling fragments. 

iter edge whizzes at more than 2,000 mph. By whirling What sets its speed limit for safety is the strength of its 
fast, the flywheel stores energy enough to propel the material. 

inicar for two hours at cruising speed—or 110 miles. Until now, flywheels have always been made of mate- 


en, in a 24-minute “charging” period at home or in a rials equally strong in all directions, like solid steel. The 
yside garage, electric current revs up the flywheel for essence of Rabenhorst’s super-flywheel concept is to use, 
10ther run of equal duration. instead, a material that is extra-strong in one particular 
This is a dream car. So far, it exists only on paper. direction—the outward direction of the stress that seeks 


Tiny "commuter car" with no 
engine or exhaust is driven by 
super flywheel tucked in rear 
compartment as shown. Electric 
motor uses outside power to rev 
i up flywheel, then becomes a 
ринин generator to drive electric mo- 
tors that turn car's wheels. 
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SUPER FLYWHEEL Gimbal-ring mounting 

("wedge" type shown) could ease load on 


spins in vacuum can bearings (not shown) ' 
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to pull a fast-spinning flywheel apart. 

Strong wires offer an off-the-shelf 
material. Usually, Rabenhorst notes, 
they’re “stronger along their length 
than the parent material in bulk 
form.” ДА super flywheel could be 
made of radial filaments of high- 
strength steel music wire, currently 
available with a tensile strength of 
600,000 pounds to the square inch. 

Better yet will be the promising 
new composite materials on the way 
[PS, Feb. ’69]. They consist of high- 
strength graphite or boron fibers, or 
of fantastically pure and strong crys- 
tals called “whiskers,” embedded in 
a matrix of plastic or metal. The fibers 
or whiskers, rather than being orient- 
ed at random, can be so aligned as to 
impart extra strength in a radial di- 
rection. A super flywheel of such ma- 
terial could take varied forms—say, 
the bar, disk, or wedge pictured here. 

It would provide a lighter-weight, 
more compact energy-storing device 
than engineers have ever had. Even 
a super flywheel of present materials, 
by Rabenhorst’s figuring, could store 
about four times as much energy per 
pound of weight as today’s storage 
batteries. The one in his projected 
“urban саг” could be safely crammed 
with more than 23 million foot-pounds 
of energy—enough to lift the gross 
1,300-pound weight of car and 325- 
pound payload to the top of an 18,000- 
foot-high mountain. 

A flywheel car’s innovations. To 
charge the midget car with energy, 
the super flywheel has an electric mo- 
tor, which you simply plug into an 
outside power source to bring the 


Flywheels of today 
have these designs 


ZA, 


Most familiar type of flywheel made of con- 
ventional materials is spoked or webbed 
wheel with heavy rim (top). Surprisingly, 
plain disk flywheel (center) can store more 
energy—and still more can be put into com- 
puter-designed "'optimized-disk" flywheel 
with bulging center (bottom), new after 50 
centuries of flywheels’ use. 
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rotor up to speed. Then the motor 
becomes a generator, driven by the 
whirling flywheel, to supply current 
to individual electric driving motors 
on the car’s wheels. One way to link 
motor/generator and flywheel—with 
two 34-inch magnetized disks, form- 
ing a magnetic coupler—requires no 
direct connection through the vacuum 
can. 

Replacing conventional brakes, the 
motor/generator itself serves as a 
brake. Thus the kinetic energy of the 
moving car, instead of being dissipat- 
ed and wasted, is recovered and fed 
back into the flywheel. This improves 
the economy of operating the flywheel 
car; the estimated cost is only 1/10 
of a cent a mile. 

With its flywheel charged, the car 
is always ready to go—it needs no 
warm-up, ever. Since you can draw 
energy as rapidly as you like from a 
flywheel system, it's a natural for fast 
acceleration—which, by contrast, de- 
mands excessive battery capacity in 
an electric car. And, unlike batteries, 
a flywheel can be charged and dis- 
charged virtually any number of 
times without deterioration in per- 
formance. 

A simple rpm dial will tell you at 
a glance how much energy remains 
in the flywheel—and when it should 
be replenished. What if you ignore 
the warning and the flywheel runs 
down, somewhere on the road? Press 
a button, and a small auxiliary charg- 
er revs up the flywheel with enough 
energy to get you home. This device 
could be a tiny solid-fuel, hot-gas 
turbine—or a four-pound super fly- 
wheel, serving solely as a source of 
reserve power for the main one. 

Hydraulic motors could turn the 
wheels of an alternate kind of super- 
flywheel car. They’d be driven by a 
hydraulic pump, mounted in tandem 
with the flywheel-charging motor. One 
advantage over electric drive: positive 
synchronization of the wheels' speed 
for nonskid braking. (Relief valves 


What a super iyw hee! 
is made of 


SINGLE FILAMENT 


STRIP CONTAINING 
PARALLEL FILAMENT 


STACK OF FILAMENT‏ کے ن 
BEARING STRIPS‏ — 


Basic element of super flywheel, for | 
tra radial strength, is strong wire or 
ament (top). Bonding parallel filaments 
matrix gives strip or tape (center). St: 
of these forms a bar (bottom)—start 
point for super flywheel shapes at rig 


could permit differential wheel spe 
in turns.) 

Last February, President Nixon a 
nounced a Federal program seeki 
an *unconventionally powered" aw 
mobile that would curb air-polluti 
exhaust fumes. It would be hard 
imagine anything fitting that c 
scription more exactly than the : 
per-flywheel car, which emits no є 
haust at all. 

Super flywheels could run ma 
things besides cars, as Rabenho 
sees it: silent and exhaustless pow 
boats, scooters, power lawn mowe 
and home power tools like drills a 
saws, which could thus dispense w 
electric cords. The hand tools’ weig 
presumably could be lightened 
providing a separate charging-mo 
unit—permanently mounted, say, | 
a workshop bench—to which varid 
tools could be brought and magne 
cally coupled to spin up their f 
wheels. 

Specialized uses, military and ci 
await super flywheels. A 40-po 


These vehicles have used flywheel power 


ИЛҮҮ | 
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Swiss bus was лт by a big 64-inch 
flywheel between bus stops—where it 
raised contact arms to power lines, as 
pictured, and motor revved up the flywheel. 


Small flywheel-driven locomotive c use 
steel works and mines was introduced 
the Swiss firm of Oerlikon—also the ma 
of the flywheel-powered bus. 


Here are some of the shapes a super flywheel can take 


527 ВАВ 
Aodified “bar” is built up to shape like 
ross section of "optimized-disk" con- 
entional flywheel. "Disk" super fly- 
/һее! is of layers made by fanning out 
trips of rectangular stack through half- 
ircle. Fanning them less far, and back 
gain, yields “wedge.” Molding to smooth 
hape gives finished appearance shown in 
dditional views of bar, disk, and wedge 
esigns. Disk gets its thickened center 
'om overlap of strips at middle. 


one, Rabenhorst says, could power a 
quiet reconnaissance plane for 12 min- 
utes. He foresees super-flywheel- 
driven lunar rovers. 

Flywheel ran bus. Vehicles have 
actually used flywheel power within 
recent years. One example was a 70- 
passenger Swiss bus, driven by a con- 
ventional 3,300-pound, 64-inch-diam- 
eter flywheel that could propel it for 
upward of half a mile [PS, March 
51|]. At each bus stop, the vehicle 
raised contact arms to electric lines. 
and recharged the flywheel for two 
minutes. With a super flywheel, Rab- 
enhorst says, “it could have gone the 
entire route without having to be re- 
charged." 

Air drag quickly saps the energy 
of a fast-turning flywheel. So the 
Swiss bus's 3,000-rpm flywheel spun 
in hydrogen gas. Under no load, it 
took 24 hours to run down. 

Small conventional flywheels de- 
signed for auxiliary power in modern 
aircraft control systems have fantas- 
tic speeds of 50,000 to 90,000 rpm. 


Just to keep one of these rotors turn- 
ing in air would consume about 160 
hp. Hence, it spins in a vacuum of 
1/100 of an atmosphere. 
Rabenhorst's super flywheel could 
be housed in a much higher vacuum, 


he believes. Compared to the fly- 
wheel in the Swiss bus, it could spin 
for days instead of hours. 

In his car design, it “floats” on a 
frictionless magnetic suspension that 
supports its entire weight. Only axial 
bearings are required. 

Like a gyroscope, it tends to pre- 
cess or tilt in response to a car's mo- 
tions. This would add to the load on 
the bearings of a rigidly mounted ro- 
tor. So far, designers of even the fast- 
est flywheels. have made no attempt 
to counter this effect. However, Ra- 
benhorst is considering eliminating it 
by mounting his car's super flywheel 
in gimbals—so that it can tilt freely 
in any direction, unrestrained by its 
bearings. 

His super-flywheel project was first 
revealed in a 60-page report, Primary 


Energy Storage and the Super Fly- 
wheel, sponsored by the Naval Air 
Systems Command and prepared by 
Rabenhorst last September. Since 
then, he tells POPULAR SCIENCE, he 
has refined and elaborated upon his 
original idea. 

Two important advances have now 
become integral parts of his super- 
flywheel concept: an extremely effec- 
tive new high-vacuum seal, permitting 
the flywheel shaft to extend outside 
the vacuum can, and an improved 
bearing that this makes possible. 

Magnetic particles suspended in 
oil give, in effect, a magnetic fluid that 
a permanent magnet can hold in place 
around the flywheel shaft to form the 
new "ferrofluid" seal. 

The new air bearing, being devel- 
oped at Johns Hopkins’ Applied 
Physics Lab, has no solid parts in 
contact. It supersedes dry-lubricated 
bearings, burnished with molybden- 
um disulfide, within the vacuum can. 
Prototype air bearings, and a super- 
flywheel model being built, will be the 

[Continued on page 98] 


Super flywheels could run boats, scooters, home tools 


Uses for a super flywheel, besides driv- 
ing a car, are visualized here by PS artist. 
Designer suggests it could run a small boat, 
scooter, lawn mower, and cordless power 


tools such as drill or saw. A 30-pound fly- 
wheel would suit a scooter or ordinary 
mower; a 60-pounder, a “riding” mower. 
For hand tools, a four-pound flywheel 


LAWN MOWER ` 


Aye 
py, 


ү \ \\ 
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would suffice; and, to minimize hand tools’ 
weight, the motor to rev up their fly- 
wheels could be in a separate unit, to 
which they'd be brought for "charging." 
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PS takes you behind the scenes 


aboard the 


Sailors jam the carrier deck, even sitting atop folded helicopter 
rotors as Odyssey settles slowly to the sea four miles ahead. 


Iwo Jima 


WAITING FOR APOLLO 13 


Within 45 minutes Lovell, 
bearded but steady, stepped from recovery helo to flight deck 


Swigert, and Haise (rear), stubble 


Splashdown of Odyssey command module was a great TV spectacular, but 
lots more went on aboard the helicopter carrier than you saw on the tube 


By BEN KOCIVAR 
PHOTOS BY THE AUTHOR 


N wax shipmates on this cruise are 
some 1,100 sailors, NASA officials, 
newsmen, and TV crews on a heli- 
copter carrier, with eight antisubma- 
rine twin-turbine Sikorsky Sea Kings. 
No cocktail lounges and no dancing. 
‘But if you like exotic machinery, this 
is a trip you want to take. 

The ship is the Iwo Jima, prime 
recovery vessel for Apollo 13, the ill- 
fated spaceship that didn't make it 
to the moon, but miraculously got 
back with its astronauts: commander 


Underwater demolition swimmers—a rug- 
ged crew—leave helo carrying their scuba 
gear after one of many dry training runs. 


James Lovell, command-module pilot 
John Swigert, and lunar-module pilot 
Fred Haise. 

A great deal has been reported 
about this wild ride, which started out 
with a bad case of measles and almost 
ended with an oxygen-tank explosion 
205,000 miles in space. But the ex- 
citement of the accident and the final 
fortunate rescue masked the vital and 
interesting preparations aboard the 
Iwo Jima to ensure that happy ending. 

Here are some of the things that 
happened aboard ship as she cruised 
toward her rendezvous with the Apollo 
13 crew—and a preview of what will 


Clean white paint shows command module 
that swimmers are "recovering" is just a 
practice boilerplate copy of real one. 


happen when we wait for the - 
14 crew this December. 

| board the Iwo Jima. I went up th 
gangway of the helicopter carrier а! 
Pearl Harbor. This ship is a fooler 
The first night I slept aboard, we were 
tied up to the dock. The small air 
conditioned cabin stayed rock-stead\ 
all night. But why not? The Iwo was 
tied to the pier. Once under way in the 
open sea, the old girl not only rolled- 
she really rocked from side to side 
Just being in bed all night was a thrill: 
ing experience in isometric exercises 
to keep from being pitched out. | 

The 602-foot Iwo Jima, named foi 


Daily workouts by UDT team included 4' 
minutes of calisthenics and jogging on fligh 
deck. Bubble in background covers dish an 


wr : — г 
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the famed World War II Pacific Island 
battle, was launched 10 years ago. 
She was the first ship of her size de- 
signed for amphibious assault. She 
is strictly a helicopter carrier, with no 
arresting gear or other provisions for 
landing fixed-wing planes. She also 
has room for lots of Marines, has a 
186-bed hospital, and normally is 
manned by a crew of 51 officers and 
510 enlisted men. 

The ship carried exotic helicopters, 
an underwater-demolition team of in- 
credibly fit scuba swimmers, and a 
transportable earth station to beam 
TV coverage via satellite. Also aboard 


tenna fo used on communications satellite 


parked 22,300 miles overhead to transmit 
bird's live TV signals to earth. 


By midday, Lovell and Swigert, their first physicals over, were prowling through the scorched command module on the hangar deck. 


was a gee-whiz stretched version of an 
aluminum Airstream trailer, fitted out 
as a 35-foot-long $90,000 Mobile 
Quarantine Facility (MQF). If the 
three astronauts had landed on the 
moon, this is where they would have 
lived for several davs aboard ship with 
a NASA doctor and two assistants. 
lhere was about as much equip- 
ment outside the trailer as inside. The 
outside equipment included two hefty 
freezers and specially prepared food, 
and pressurizing equipment to keep 
the pressure inside slightly lower than 
outside, so that no hypothetical lunar 
contaminants could get out. There 


Cmdr. “Chuck” Smiley off for his second 
\pollo pickup. His squadron found ant 
submarine training made job almost routine 


were also eight barrels for sewage, a 
diesel generator, batteries good for 
nine hours, and external power at- 
tachments. 

The flying retrievers. ‘These were the 
glamour kids of the flight and hangar 
decks—the eight Sikorsky SH-3D Sea 
King helicopters. They’re submarine- 
hunting machines of the California- 
based Navy HS-4 squadron, and they 
were on their fifth Apollo astronaut 
retrieval in 18 months. If the Squad- 
rons attitude is somewhat unflap- 
pable, there’s reason for it. 

Five of the eight choppers were in- 
volved in the recovery, with three on 


“Old 66" gets her number repainted foi 
each Apollo mission. Twin-turbine chopper 
can sit on seas with rotors running. 


Жз. 


ies 


Operator monitors controls of radar dish 
antenna which locks on and tracks satellite 
automatically, despite carrier's roll. 


„ФС 


Trailer outfitted as quarantine facility 15 
where astros would have lived aboard car- 
rier had they made it to the moon. 


мел: 


Ford van loaded with radio gear and 
chained to flight deck relayed the picture 
you saw on your home television screen. 
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reserve. In the same lead chopper as 
once before, Old 66, Cmdr. Charles 
Smiley of Oklahoma City, the squad- 
ron commander, was at the right seat 
flying his second recovery mission. 

Just as Capt. Leland E. Kirkemo, 
the ship’s skipper and a veteran Naval 
aviator, considered the recovery mis- 
sion well within the operating ability 
of the Iwo Jima, so Commander Smil- 
ey told me that recovering the astro- 
nauts, although suspense-filled, was 
not pushing the capability of the air- 
craft or of his squadron. 

The reason? The tough training for 
sub-hunting made their mission al- 
most routine. The Sea King has one 
main rotor, but is powered by two tur- 
bine engines which give it lots of 
reserve power for hovering. The chop- 
per is a late-model machine designed 
to hunt subs day and night in all kinds 
of weather. 

The SH-3D has an amphibious hull 
and retractable landing gear, enabling 
it to land on water to pick up downed 
airmen. It can also get them aboard 
with its side winch, which can hoist 
600 pounds. On deck, it can fold its 
rotor back and swing tail forward to 
take less hangar space. 

For the Apollo 13 recovery, much 
of the chopper’s antisubmarine gear 
was removed to make room for special 
tracking, relay, and communications 
equipment to find the capsule when 
down in the water, and to enable the 
astronauts in it to talk to the ship and 
directly to Houston during recovery. 

Putting you in the picture. On the 
flight deck, two unusual items were 
definitely not part of the Iwo Jima’s 
regular equipment. 

One was a 1965 Ford Econoline van, 
liberally decorated with decals from 
other Navy ships and squadrons. The 
other was a huge vinyl bubble—sup- 
ported by air pressure—which protect- 
ed a 15-foot parabolic antenna aimed 
at an overhead satellite in synchro- 
nous orbit with Earth. 

Parked at the starboard fantail of 
the Лоо, the big bubble and associated 
power equipment have provided satel- 
lite communications for live TV 
coverage of splashdowns and recovery 
missions since Apollo 7. 

The Ford van, jammed with radio 
gear and chained down forward of the 
ship's towering islands, was the most 
popular spot on the carrier. It was 
rented from Avis in 1966 and has only 
9,500 miles on its odometer, but has 
traveled an estimated 100,000 miles 
on carriers at sea. Operated by the 
Mutual Broadcasting System, its 
prime function was to provide radio 
newscasts and to transmit wirephotos. 

But for the ship’s crew, the van’s 
most important morale-boosting effect 
came through the volunteer effort 
of its engineering supervisor, Jim 


O'Connor, 55, of Manhasset, N.Y. 
O'Connor devoted almost every wak- 
ing off-duty hour to working his ham 
short-wave radio, drafting other hams 
on the mainland to make collect phone 
patches to families and friends of 
servicemen aboard ship. 

When O'Connor goes to sea, it is 
not unusual for five or more ham 
stations to be standing by on fre- 
quency waiting to make patches. 
Jim's call letters, incidentally, are 
W2KGO, maritime mobile, region 
three. Hams are invited to radio him 
during the Apollo 14 mission. 

Back at the air-filled vinyl bubble 
on the fantail, six technicians operate 
the gyrostabilized antenna system. 
This links on-board TV transmissions 
to the world over the horizon—via 
satellite. The “Ыга” used on splash- 
down was Intelsat III-F4, positioned 
in synchronized equatorial orbit over 
the mid-Pacific at 175 degrees East 
longitude. 

The normal distance from the earth 
to the eight-foot-diameter satellite is 
22,300 miles. Transmission goes from 
ship to satellite, then to Comsat earth 
station at Jamesburg, just south of 
San Francisco. From there the signal 
goes to the ТУ broadcast pool in New 
York City via terrestrial microwave 
system. 

In operation, the antenna system 
on board ship receives a beacon signal 
from the satellite for instantaneous 
precision corrections as the ship rolls, 
pitches, or changes course. 'This same 
beacon is voice-modulated to provide 
a coordinating circuit between the 
sending and receiving earth stations. 

My diary of the trip includes visits 
with the ship's captain at midnight on 
the carrier bridge during a tropical 
thunderstorm, and trips down in the 
ship's bowels with the ship's engineer, 
Lt. Jess Bland, 36. 

Capt. Kirkemo showed me how the 
Iwo's radar can track a thunderstorm 
25 miles across, or spot a ship or plane 
200 miles away. 

The black gang. Four decks below, 
Bland explained how his team of en- 
gineers was kept busy with things like 
shifting the 880,000 gallons of oil in 
various storage tanks to maintain 
proper trim of the ship as fuel was 
used, and also to balance the weight of 
the helicopters parked in the hangar 
deck and high above on the flight deck. 
I visited the area where 100,000 gal- 
lons of fresh water—20,000 of them 
for the ship's boilers—are made daily 
aboard ship. 

The engineering crew is a pretty 
hardy bunch. Temperatures below go 
up to 150 degrees, and men working 
there stand in the direct blast of cool- 
ing air from blowers to make life tol- 
erable. Most of the living and working 


[Continued on page 98] 


New, Light, 
Ultra-Sensitive 
reasure Finder 


Scarcely heavier than a good 
unburn, this new treasure finder 
hould be a beachcomber’s delight. 
t detects ferrous and nonferrous 
metals, and can find a penny 
juried under nine inches of sand. 
Veight is only 314 pounds. 

Called the Scuba-Looter, it op- 
rates on a single nine-volt tran- 
istor battery good for 200 hours of 
snooping. The maker, Electronic 
sensing Products (2212 Atlantic 
Ave. Atlantic City, N.J. 08401), 
‘laims the treasure finder is twice 
s sensitive as comparable units. 
t can sense a one-microvolt 
hange in a one-millivolt input, It 
ill work in 18 inches of water. 
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Key to performance is T-tail. Integrated 
tail/engine design protects prop, combines 


SPECTRA— 


Radically different design 
of new prototype promises 
outstanding performance 


Ever dream of owning an amphib- 
ian designed for pilots instead of en- 
gineers? You can if the Spectra ful- 
fills Island Aircraft's expectations. 
An advanced prototype is now under- 
going high-speed taxi tests. 

The all-metal production model, 
similar to the prototype shown, will 
seat four, have a 310-hp Lycoming en- 
gine and retractable tricycle landing 
gear. A second landing gear arcs out 
of the top of the nose for landings. 

Wingspan will be 3424 ft.; tail 
pod, 14-ft. high, 1125-ft. wide. The 
craft's shallower engine will decrease 
the nacelle and, with use of a prop ex- 
tension, streamline it. The control 
system uses push-pull rods; those to 
the tail run through a dorsal tunnel 
for accessibility. Canted  wing-tip 
floats provide lateral stability at taxi 
speeds and act as wing extensions in 
flight. A retractable hull step reduces 
drag and adjusts to water conditions. 

Design performance calls for 217 
mph—190 mph at 75 percent power. 
Two 50-gallon wing tanks and a 40- 
gallon auxiliary tank give the plane a 
range of 1,200 miles. Gross weight 
will be 3,200 pounds. Price? $35,000. 
The plane will easily compete with 
costlier, single-engine four-seater am- 
phibians. It will be available, proba- 
bly, in late 1972. 

Presentations to aviation firms, 
NASA, DOD, and the Navy promise 
an outstanding craft if performance 
figures are met.—James Holt 


the Ultimate Amphibian? 


advantages of tractor and pusher types. 
The prop has 72-in. diameter, 36-in. pitch. 


Improved cockpit increases visibility via 
narrower nose and straight-line windshield. 
Production panel is simple and easily seen 


B => ee oe m Е i 

Retrim, raise and lower flaps without mov- 
ing your hand from throttle. Flap switch is 
on throttle; trim wheel, adjacent to thumb. 


New design gives cooling air flow, vents 
exhaust aft to boost thrust, reduces drag. 
PHOTOS BY HOWARD LEVY 
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SCOTT CARPENTER, 
USN (RET.) 
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by Navy divers near bottom of Gulf of 
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Underwater sound projector is anchored 


A “bullhorn” broadcasts messages from a sea-floor 
habitat... two-way conversations travel under water оп 
voice-modulated acoustic carrier waves . . . and other 
coming innovations promise, says the world-famous 
astronaut-aquanaut, to help solve the hang-ups in— 


UNDERWATER 


R анну we have seen one of the 
most remarkable demonstrations of 
advanced communications technol- 
ogy in the history of man. Sitting in 
our living rooms, we watched and 
listened to two men conversing with 
each other on the moon. 


Mexico to test how well a submerged diver 
can hear. Basic data have been scanty. 


That the men were there in the 
first place was due in large measure 
to the current state of the art of com-' 
munications—which in a broad sense 
included radar-ranging of trajector- 
les, observing stars for navigation, 
telemetry data for course-plotting on 
earth, and worldwide video and audio 
links vital to mission control. This 
all bears out the truism that commu- 
nications are absolutely essential to 
the conduct of any operation—any- 
where, anytime. 

Beneath the surface of the sea we 
do not have good communications. 
We barely have any at all. In this age 
of advanced science, that may be hard 
to believe, but it is so. Once divers 
enter the water, they are essentially 
blind deaf-mutes. 

Why is this so? Why can't men 
speak, be heard, and navigate under 
water? Why can't a saturated diver, 
one who lives under water, find his 
way home in some better way than a 
Kansas farmer uses to find his barn 
in a blizzard—via a rope tied to the 
barn door? 'The problems are many, 
and most are harder to solve in the 
water than in the air or in space. 

Talking under water. Let's take 
voice communications first. For use 
in our own element, we developed the 
radio. With small amounts of electri- 
cal power we can speak and be heard 
around the world, or on Mars for that | 
matter. But radio doesn't work in the 
water. Electromagnetic radiation is 
too rapidly absorbed and scattered by 
water (unless it 1s radiated with the 
colossal power and extremely low fre- 
quency contemplated by the Navy's 
Project Sanguine for communicating 
with submerged submarines). What 
does work—what device will provide 
adequate range for undersea voice 
communication? Even the powerful 
blue-green laser is unable to pene- 
trate sea water with enough range to 
warrant its development as a commu- 
nications device. 

It turns out that acoustic energy 
—plain old sound—is the best way to 
do it, so far as we know today. 

Like a bullhorn, a powerful under- 
water transducer (loudspeaker) can 
broadcast spoken messages that div- 


Near-normal speech under water for scuba 
divers is permitted by Nautilus mouth- 
piece. It incorporates a sensitive water- 

proof microphone in the scuba regulator. - 


:OMMUNICATIONS 


rs can hear with the unaided ear. 
Jndersea loudspeakers of this kind 
vere supplied by Lubell Laboratories 
f Columbus, Ohio, for use at the 
‘ektite II sea-floor habitat in the Vir- 
in Islands this year. 

This brute-force system takes tre- 
yendous power and has only short 
ange (less than 100 yards for porta- 
le units). An underwater habitat 
an support the transducer and pro- 
ide the power, but a diver can do 
either. This means that he can be 
poken to, but he cannot speak back. 

Two-way talking systems are in 
arly stages of trial. A transducer 
enerates an acoustic carrier wave of 
ight to 50 kiloHertz (8,000-50,000 
ycles), upon which a spoken mes- 
age superimposes modulations— 
1uch as it does upon electromagnetic 
javes in radio telephony. А diver 
arries the transmitter unit on his 
elt, and the receiver unit under his 
rotective helmet. An amplitude- 
10dulated Aquasonics 42-kHz sys- 
em of this kind has a medium range 
f up to 500 yards. 

Long-range communicators, more 
omplex than the amplitude-modu- 
ated type, operate on a suppressed 
arrier frequency of about eight kHz. 


avy has underwater range of more than a 


wo-way acoustic talking system used by 


Currently used by Navy underwater- 
demolition teams, they have a range 
of about one nautical mile (1.15 land 
miles). A modulated acoustic system 
guards the secrecy of military mes- 
sages, which cannot be interpreted 
without the equipment expressly de- 
signed to receive them. 

Still needed, however, are greater 
efficiencies, smaller transducers, and 
lighter power packs to help divers to 
talk over considerable ranges. 

Porpoises can do this very nicely, 
but we don’t know how. This re- 
markable animal can talk to his fel- 
lows underwater at ranges beyond 
belief to the researcher. We have 
cataloged a score of words in his vo- 
cabulary. Not only can he communi- 
cate, but he can navigate, echo-range, 
and identify food with the same por- 
poise voice. Incredibly, a blindfolded 
porpoise can tell the difference be- 
tween a steel disk and a copper disk 
the same size—just by listening to the 
echoes of his own voice. How? ‘The 
Navy would like to know. 

Translating “helium speech.” Deep 
diving raises an additional problem 
with voice communications. Helium 
must be used to dilute the oxygen at 
depths exceeding 200 feet [PS, April 


oom 


mile. Transmitter (lower left) is carried on 
diver's belt: receiver is in his helmet. 


"/0] —and helium plays strange tricks 
on the human voice. A husky diver 
with a good basso sounds like a Dis- 
ney chipmunk. The frequency of his 
voice is much higher; the hard con- 


sonants disappear. 'То the average 
listener his speech is simply unintel- 
ligible. Costly work is needed to de- 
sign and build an electronic device 
that will turn helium speech into un- 
derstandable talking. 

A few are working on this problem. 
For example, divers have been test- 
ing an experimental IBM “vocoder” 
that, with the aid of filters and rec- 
tifiers, turns the high-pitched voice 
frequencies back into normal ones. 
Such a device at the surface can make 
a deep diver’s telephoned messages 
clearer. Ideally, however, the speech- 
restorer should be small and light 
enough to be carried by the diver 
himself, as an integral part of his 
communications/navigation package. 
But no good answers to this need are 
yet in sight. 

Most of the voice-communications 
equipment in current use requires 
wires for transmission. This unnec- 
essarily encumbers a diver. Portable 
power packs are inadequate and pow- 
er, too, must come by wires from the 
surface or habitat. Helium-speech 
converters are too big and heavy to be 
carried by the diver, and need im- 
provement anyway. 

So much for the deaf-mute diver— 
what about his blindness? Vision is 
important to most of his work. Some 
sort of visual communication or a sub- 
stitute for it is essential for naviga- 
tion, simple position-fixing—or find- 
ing your way home. 

Radar is a good system for navi- 
gation, but it doesn't work in the wa- 
ter. Radio direction finding (RDF) 
works well for airplanes and surface 
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RONTO students 


will pow- 
er their hybrid electric car with a V8 
Chevy engine converted to propane 
(above left) and an aircraft starter/ 
generator. Chassis and running gear, 
basically Corvair, had been modified 
(above right) to carry 10 12-volt bat- 
teries in side-rail compartments. 


= STEAM 
—— WATER 
EXHAUST TURBINE 
CONDENSER 


WPI steam car follows plans by R. J. 


Smith Automotive Steam Sys- 
tems. Buick Skylark will have a 60-hp 99- 
cu.-in. Mercury outboard engine converted 
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to uniflow steam as its powerplant. Mono- 
tubular flash boiler, fired by diesel fuel or 
propane, will supply 700-degree superheat- 
ed steam at 1,000 psi. 


Scores of exotic vehicles star 
soon in a wild race to cleat 
up our smog-ridden roads 


By ERIK H. ARCTANDER 


A: the end of this month we'll fini 
out whether America’s ر‎ 
students have found a smog-free a 
ternative to today’s gasoline engine 
By then, a caravan of 60 or mo 
experimental cars will have rolk 
into Pasadena, Calif., completing 
3,600-mile mass test. 

Public interest in pollution and 
liberal set of rules explain the larg 
entry list. The Clean Air Car Rac 
Committee, a group of MIT and Cz 
Tech students, opened up the cor 
test to all colleges, high schools, an 
corporations joining with univers: 
ties for the race. 

But before a car leaves the start- 
at MIT on August 24th—it must: 

è Have at least four wheels. 

e Carry at least two 170-poun 
people in an enclosed compartmen 

ө Meet all inspection and registra 
tion requirements of its state. 

è Travel at least 60 miles at a mir 
imum speed of 45 mph over nearl 
level terrain, without refueling. 

ө Accelerate from 0 to 45 mph in 
seconds or less. 

e Meet 1975 California exhau 
standards if using an internal co 
bustion engine. 

e Meet 1970 National Bureau 
Vehicle Safety Regulations. 

Picking the winners. Once unde 
way on the six-legged course—each le 
a day's run of 500-600 miles—cars wi 
be rated for elapsed time, vehicle pei 
formance, and exhaust emission 
Emission-testing stations along 
route will measure hydrocarbons, 
trogen oxides, lead compounds, carbo 
monoxide, sulfur oxides, particula 
matter, ozone, and sulfuric acid. 

After the race, all the ratings fc 
each car will be added up and a “ре 
formance index" calculated for the 
car by a formula that gives emissio 
ratings the greatest weight. Winne 
in each class—internal combustior 
steam, electric, hybrid electric, lique 
fied gas—will be the car with the be: 
index. 

Steam—far from dead. Three stear 
cars are in the works. John F. Fento 
of Bloomfield, N.J., who has alread 
built one steam car of the same desig 
as the Stanley Steamer, is buildin 


another for a Wooster College race 
team. Adding a modern touch, Fenton 
will burn kerosene or propane in an 
ultrasonic burner made by Sonic De- 
velopment Corp., Yonkers, N. Y. 

A Worcester Polytechnic Institute 
(WPI) team is basing its power plant 
on proprietary plans by Richard J. 
Smith of Midway City, Calif. A mono- 
tubular boiler, coiled like a stack of 
pancakes 17 inches in diameter and 22 
inches high, will shoot superheated 
steam into a six-cylinder-in-line Mer- 
cury outboard engine converted to un- 
iflow steam operation. Three Corvette 
radiators up front will act as conden- 
sers. The engine, turning at speeds of 
up to 2,000 rpm, will power the wheels 
through a three-speed  gearbox— 
though WPI drivers expect to leave 
the shift in second, say, and use the 
steam engine’s throttle for all speed 
changes. 

Students at the University of Cali- 
fornia, San Diego campus (UCSD) 
have converted a 74-cu.-in. twin-cylin- 
der Harley-Davidson motorcycle en- 
gine to steam. Using 600-degree steam 
at 1,000 psi, they expect to develop 75 
hp from it at 2,000 rpm. The engine 
will power an American Motors Jave- 
lin vehicle. 

A Pratt Institute alumnus, Donald 
Kelly, will power his entry with a 
Uniflow Stirling engine. Instead of 
steam, it uses a fixed volume of com- 
pressed gas (such as air or helium) to 
move its two pistons. The gas is alter- 
nately heated and cooled from outside 
the closed-cycle engine. 

Improved all-electrics. Four teams 
are building all-electric cars. Two of 
them will be driven by Cornell teams 
master-minded by Wally E. Rippel, a 
graduate student. As an undergrad at 
Cal Tech two years ago, Rippel drove 
a battery-powered VW bus to victory 


Under the hood (above), a propane-fueled 
Kohler industrial engine (left) drives an MIT- 
built 12-phase, 120-amp alternator (right) 
to charge the batteries while under way. 


electric hybrid uses a 100-hp 


MIT aircraft starter motor shafted to 


the Corvair's transaxle and powered by 
batteries under and behind its rear seat. 
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Electrics are under rear deck, in place of Controls and monitoring instruments cover 
Corvair engine. Main unit: an electronic the car's dash. The co-driver takes periodic 
motor-speed controller that doubles as fast — readings of power consumption, motor and 
battery charger from power lines. battery temperatures, battery voltages. 
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in The Great Electric Car Race [re- 
ported in PS Jan. '69]. 

Rippel says he's licked the motor 
and battery overheating problems 
that plagued both Cal Tech and MIT 
in that first coast-to-coast race. He's 
devised new, more efficient, electronic 
circuitry that gives regenerative capa- 
bility (the motor becomes a gener- 
ator on long downhill sections) and a 
30-minute battery recharge from pow- 
er lines. Specially made motors with 
"over 40 hp" will power an American 
Hornet and a VW bus. Though lead- 
cobalt batteries (built by Electric 
Fuel Propulsion of Ferndale, Mich.) 
were originally planned, Rippel may 
use another type. 

Most ambitious all-electric is an 


will also field a 350-cu.-in. V8 


WP Chevelle converted to run on 


propane or natural gas. Conversion kit by 
American Bosch is relatively easy to in- 


UCSD". a liquid natural gas 


conversion of Ford Cortina, 
uses a flow meter in place of the carbu- 
retor (left). Fuel cylinder in the trunk 


turbo-electric is probably the 


| il | most unusual and ambitious car 


entered. A 136-hp gas turbine—geared 
down from 40,800 to 6,000 rpm—will turn 
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Electric Car Club entry. This Boston 
group, mostly employees of Anderson 
Power Products, Inc., with a few mem- 
bers from other companies and Boston 
University, built a two-seater “sports 
car’ from the ground up. A custom- 
made fiberglass body covers the tub- 
ular-steel space frame, which has a 
Saab front-wheel drive, disk brakes, 
and four-speed transmission. 

A unique feature is the eight-foot- 
long battery tray that slides on rollers 
into the center of the car through an 
opening between the rear wheels. It 


holds 26 six-volt Prestolite golf-cart 


batteries, 24 to power the 20-hp 72-volt 
DC Bogue electric motor and two for 
lights and accessories. 

Electric Car Club's entry won't 


stall, adds a few valves and hoses to the 
conventional auto engine (left), The fuel 
tank, a cylinder. of -LPG, lies strapped on 
its side in the trunk (right). 


(right) has easily accessible pressure gauge 
and control valves. If tank pressure reaches 
45 pounds, solenoid valve automatically 
opens, venting excess liquid. 


AIR INTAKE ALTERNATOR 


one or more alternators with an 80-kilo- 
watt output. Rectified by diodes, current 
will power a special 600-hp DC motor con- 
nected directly to the car's differential. 


waste time refueling. A chase vehicle 
wil be charging a second tray of 
batteries under way. When a dash- 
mounted electronic battery fuel gauge 
indicates the need, they'll stop and 
switch trays in a minute. 

An unusual entry being built by 
Domenic Borello of Charge-A-Matic 
Corp., Pelham, N.Y., for an Iona Col- 
lege team will have many small mo- 
tors instead of one big one. Each mo- 
tor will be independently powered by 
its own conventional storage battery 
and geared with the others to a power 
shaft so that each motor can main- 
tain optimum rpms. This arrange- 
ment, says Borello, should avoid the 
excessive current drain that results 
when a motor slows down. 

Those ingenious hybrids. Probably 
the most brainpower and money has 
gone into four electric hybrids. 

Two entries are from MIT. One—a 
white Corvair—was blooded in the 
Great Electric Car Race with Cal 
Tech. Extensively revamped by 
David A. Saar and William Carson, 
veterans of that race, it now carries a 
twin-cylinder four-cycle Kohler en- 
gine converted to propane. Its output 
boosted to 30 hp, it turns an MIT- 
built 12-phase, 100-v, 120-amp alter- 
nator at a slow, steady speed. Silicon 
diodes convert AC to DC to charge 
the batteries, which power a 100-hp 
jet-aircraft starter motor/ generator 
that drives the car’s four-speed trans- 
axle. 

Another MIT team, led by 
Michael L. Bennett, is building a 
turbo-electric car, starting with just a 
"62 Impala X-frame chassis. Betwee 
the rear wheels they'll mount a 136-h 
gas turbine normally turning at a con- 
stant 40,800 rpm. The low-compres 
sion turbine will drive, through a gea | 
reduction, four small ог one large al- 
ternator at 6,000 rpm. Total output: 
80 kilowatts! 

Rectified by diodes, the current will 
power a special 600-hp Inland Motor 
drive motor up front. 

A double wall will isolate turbine 
from passenger compartment, whic 
will be cooled by a five-kilowatt ai 
conditioner. The turbine’s 1,200-de 
gree exhaust—ducted up through th 
roof—will be cooled by a heat ex 
changer, cleaned catalytically. 

Toronto University’s team, led by 
Douglas Venn, is building another 
novel hybrid from the chassis up. 

Venn’s strategy is to detune a larg 
standard gasoline engine and run i 
on propane at the rpms that caus 
least pollution. On highways, where 
speed remains fairly constant, the en 
gine will power the car directly. I 
stop-and-go city driving or when th 
engine begins to labor going up a hill 
an electric motor will cut in to shar 
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Riding 
YAMAHA’s 
First 

Big Bike 


of two-strokes has a nifty 
four-stroke twin—the XS-650 


By JIM DAVIS / PS West Coast Editor 


W hen I heard that the two-stroke- 
oriented people at Yamaha were com- 
ing out with a 650cc four-stroke, I 
knew I had to try one out—and find 
out how the shift in engineering phi- 
losophy had paid off. 

Basic construction of the new en- 
gine is not unusual—it’s a vertical 
twin. What is unusual is the carbu- 
retion—by variable venturi units made 
by Mikuni under Solex patents. The 
venturi openings are controlled by 
engine vacuum, and there’s no gur- 
gling or lumpy running, even at low 
revs. 

I had the big Yamaha for three 
weeks, using it pretty much as I 
would my car. I took trips to Los 
Angeles on business, went out on 
photo-taking sessions, even traveled 
out to the Mojave Desert to cover a 
cross-country motorcycle race. 

Overall, I was quite pleased with 
the bike’s handling and performance. 
The suspension was pretty standard. 
The hydraulically damped telescopic 
forks checked out fine, but I felt 
that the rear shocks could have used a 
lot more damping. No matter how I 
set them, the rear end would break 
loose and hop over washboard roads 
and trolley tracks. 

The brakes were excellent. Well 
warmed up, they brought the 447- 
pound bike to a halt from 30 mph in 
39.2 feet. The cable-operated double- 
leading-shoe front brake is the real 
stopper. The rear brake doesn’t have 
to work as hard—it’s a single-leading- 
shoe type. Like the front unit, it takes 
almost no effort to operate. 

The electrical system works a lot 
like that on your car. A 100-watt alter- 
nator feeds current to a voltage regu- 
lator, and this in turn feeds a 5.5-amp 
/hour 12v battery. The headlight is 
bright and crisp, the tail light visible 
from all angles. "El 
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Flip up the seat and you have instant ac- 
cess to the electrics, battery, and tool kit. 
The seat stays automatically in the raised 
position until you release the catch. 
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Green and white paint job makes for a 
nice-looking machine. The specs at right 
hint that the bike should run a long time 
and require very little maintenance. 


You'll like the feel of the 
650, especially as a touring 
bike, when the comfortable 
seat provides a happy plus. 


Nem 
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No problem reaching the ignition key оп, 
this motorcycle—it’s between speedometer 
and tach, where it belongs. Gas tank can 
be removed in less than a minute. 


YAMAHA XS-650 SPECS 


Twin-cylinder four- 
stroke, SOHC 
653.5cc 

75 x 74mm 

8.8 to 1 

53 @ 7,000 rpm 
39.8 lbs./ft. 

(@ 6,000 rpm 

Wet, multidisk 
Five-speed 

Front: 3.25 x 19 
Rear: 4.00 x 18 
12-volt battery and 
alternator 

3.3 gals. 

447 lbs. 

85.6 in. 

110 mph 

39.2 ft. @ 30 mph 


Engine 


Displacement 
Bore x stroke 
Comp. ratio 
Horsepower 
Torque 


Clutch 
Gear box 
Tires 


Elec. system 


Gas tank 
Weight 
Length 
Top speed 
Brake dist. 
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LAIR—The 


efore the Seventies are out, the 


Man-made offshore islands Atlantic Ocean could have a brand- 

| : new island: an artificial one of steel and 

could provide needed space concrete, anchored off the New York 

for giant, new jetports coast. It would be called FLAIR — for 
floating airport. 

Although developed to answer the 

By PAUL WAHL New York metropolitan area’s crying 

ILLUSTRATIONS BY RAY PIOCH need for another jetport, the FLAIR con- 

cept might also solve the airport prob- 
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How FLAIR is built: Airport is made out of 200-by-200-foot 

modules like the ones above. The deck, which is well above 

water, is connected by columns to buoyancy chambers sub- 

merged well below the wave base. Four cables moor each 

module to its anchor. Excess buoyancy of the chambers 

produces enough lift to keep the cables taut. The design _ ll Î жеч 
minimizes vertical and lateral movements, and gives ex? - — agers r . 
ceptional stability — even in high seas. AT AL 
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lems of other cities where offshore 
location is possible. 

Air traffic has outgrown the facilities 
— even the airspace — at most, if not all, 
principal U.S. airports. Planes wait inter- 
minably to take off or land. There is a 
real danger of midair collision in the 
crowded skies. Jet noise and fumes can 
make life miserable if you live in a 
nearby residential area. 
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No wonder nobody wants an airport 
for a neighbor! 

Expansion of existing facilities often 
isn't practicable. Community opposition 
is making it increasingly more difficult 
for airport planners to find suitable land 
sites for new installations. Additional 
jetports must be built — but where? 

Recently, a revolutionary solution — 
the floating airport concept — was pro- 
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posed by the Manhattan-based firm of 
Paul Weidlinger, Consulting Engineer. 
This concept is the product of a study 
by a distinguished team of engineers, 
including Weidlinger and his associates, 
Prof. Mario G. Salvadori (of Columbia 
University School of Engineering and 
Applied Science) and Istvan Varga. Dr. 
Richard Garwin, of Columbia's Watson 
Laboratories, also contributed. 
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The study suggests placing FLAIR in 
the Atlantic Ocean, 40 to 50 miles from 
New York City, within the area of the 
continental shelf. The location could be 
selected to avoid interference with sur- 
face navigation and existing air-traffic 
patterns. 

The floating airport would be 12,000 
feet long and 5,600 wide, with a total 


FLAIR's awesome size is illustrated by drawing 
above: Eight Empire State Buildings (right) laid 
end on end wouldn't equal length of runways. 
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Join Bob Gannon in flight as he’s introduced to the 
tempestuous Laurie, and gazes into her big blue eye 


Spitting in the Eye of 


By ROBERT GANNON 


l first saw the eye of the hurricai 
on the plane’s radar. It was an indi 
tinct green smear in the upper rig 
corner. Not very impressive. “We 
still about 100 miles away,” a tec 
nician pointed out. “At our speed 
200 knots—we should break into tl 
eye in less than a half-hour.” It w 
then 11:32 a.m. 

The plane was a heavily inst 
mented DC-6, and it was aimed 
the eye of Laurie—the last big huri 
cane of 1969—now howling around 
spot halfway between New Orlea: 
and the Yucatan peninsula. Т! 
plane belonged to ESSA, the Envir 
mental Sciences Services Administr 

O n tion section of the Department 

iim & Commerce—the U.S. Weather 
| cmm. | ` А ® reau. Over the past nine years it h 
ЫЫЫ toe sae eas е ai T |] "we Д Г made maybe 275 hurricane flight 
2 е? £C ‚ | J| The 11 crewmen and four scientis 
aboard were all veteran hurricai 
hunters. I was the only novice. Ar 
the only one who was apprehensive. 

Outside, the clouds looked lil 
giant, bleached-white cauliflower. S 
thousand feet down, the sea was dc 
ted with whitecaps. Every so oft 
the air darkened and rain streak: 
across the windows. Then we'd bre: 

BEER °° = i. 1 through into sunlight again. Ea 
Tape machines record instrument readings Chief pilot Fred Werley checks his flight time the dark descended, I'd feel 
at this and other consoles during flight. plan before taking off on the 11%2-hour breath of doom. But I kept my we 
Later, data goes to computers for analysis. hurricane flight over the Gulf of Mexico. ries to myself. 

' — = Classified by the experts as a “mo 
erate” storm, Laurie had a histo 
typical of the dozen or so hurrican 
ESSA dissects each year. She had b 
gun actively forming about a we 
earlier as a “weak disturbance” 
low-pressure area somewhere south 
Cuba. Three days later she was suc 
ing up hot, wet air from the Cari 
bean, then dumping it again in 4 
mph rain squalls. 


Tracking by satellite 

Back at the National Hurricai 
Center (NHC) in Miami, exper 
had been watching her (via weath 
satellite) with suspicion, but witho 
concern; she looked as though sl 
would dissipate over Mexico. 

“With land below her, we expect 
her to lose her energy source—t! 
warm, moist air—and gradually г 
| T ON. z LS down," explained Dr. Cecil Gentry. 
Satellite photo of Laurie shows her location into her eye. Cloud pattern clearly reveals Over warm water a tropical stor 
and impressive size on the day author flew typical counterclockwise flow of air. may last a month; over land or co 
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water its life ordinarily is measured 
in days, or even hours. Soon, though, 
Laurie unexpectedly veered north 
over the warm waters of the Gulf. 
Winds increased, topping 74 mph— 
qualifying this gal as a legitimate 
hurricane. 

By Tuesday, the day I flew into 
her, she was a fully developed hurri- 
cane under constant surveillance. The 
energy generated by her on this one 
day equalled the power of 400 20-meg- 
aton nuclear bombs. The energy re- 
leased in her rainfall could have sup- 
plied electricity to the U.S. for half 
a year. 

NHC officials, becoming uneasy, 
asked for a plane to fly into Laurie's 
eye to see what winds she had devel- 
oped, and which way she was heading. 
And now, inside that relatively tiny, 
fragile, winged capsule, was I. 

The plane had a secondary mission, 
too: a sophisticated experiment de- 
signed to find out more details about 
the flow of air through a hurricane, 
something scientists don't really know 
very much about. 

Before me—I was sitting in one of 
the “guest scientist" seats—was a pan- 
el of instruments, including a “winds 
aloft" indicator, a gadget you could 
find only in a plane equipped with a 
computer. The winds, it said, were 
reaching 45 mph out there. The white- 
caps below now seemed larger, more 
numerous. We entered an evil black 
cloud, and rain started hitting the 
window like someone turning a fire 
hose on us. 

Hurricanes not only cause more 
damage than any other natural catas- 
trophe, but kill an average of 75 
Americans a year. But that's down on 
the ground, I reassured myself. Very 
few people get hurt up here. Actual- 
ly, I found out later, some do. Dur- 
ing Hurricane Gladys, the previous 
year, this same plane had hit a violent 
downdraft, then an updraft. Photog- 
rapher Frank Norimoto was hurled to 
the ceiling, then slammed back to the 
floor. This malicious prank of Gladys 
hospitalized him for weeks. 

Up ahead of me, Dr. Gote Ostlund 
of the University of Miami's Institute 
of Marine Sciences, a short, thin man 
with sharp, quick eyes, finished check- 
ing his equipment and flopped down 
to relax. 

“Weve been kicking this idea 
around for a number of years," he 
said. "Finally we're going to try it. 
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I don't know what we'll find. Nobody 
has ever done this before." 


A trick to track wind currents 

Essentially, this is what was 
planned: One plane, a C-54, would 
release some 200 pounds of a gas 
called sulfa hexafluoride (SF,) over 
a o0-mile path through a section of 
the storm. Later, our plane would 
crisscross the storm as Dr. Ostlund 
attempted to pick up air samples. Still 
later, back in the lab, he’d test them 
for SF,, and from the results try to fig- 
ure out where the gas had blown. 

“This material is extraordinarily 
easy to detect with a gas chromato- 
graph,” he said. “It’s accurate to 
10'*.” That means you can spot one 
part in 10,000,000,000,000. 

Now it was 11:49 and we were some 
75 miles from the eye. Winds were 
67 mph. The ride started getting 
bumpy. The plane rattled. Nobody 
seemed to care. Those fire hoses be- 
gan blasting the windows again—the 
left ones. 

“You fly into the storm so the wind 
strikes your left side," Chief Pilot 
Fred Werley explained. “That way, 
the wind helps push you into the eye 
instead of taking you around the edge 
of the storm.” In flying hurricanes, 
he added, you don’t worry much 
about altitude, only attitude. 

Water began to run down my sides. 
Sweat. Werley was sweating, too— 
but from honest work. The wind now 
was at 73. People ordinarily flee from 


Author gets first sight of Laurie as navigator Marshall Hatch spots her on radar. 
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hurricanes, and here we were seeking 
the heart of one. 

The air cleared again, and I was 
surprised I could see nothing to prove 
we were in a hurricane. 

Then I saw the water writhing and 
seething below, and something I'd 
never seen before: the odd, olive-gray 
surface seemed to be streaked with 
*angel's hair," the glass wool used on 
Christmas trees. The waves were 
frothed by the wind. That happens 
when wind speed tops 50 mph—and 
it was now 73 mph. 

Technicians around the plane had 
turned on most of their equipment by 
now. Tape machines were recording ` 
readings of temperature, water con- 
tent, dewpoint, air speed, wind speed 
and direction, pressures. 

Out on the wingtip, a “cloud-parti- 
cle sampler"—a raindrop recorder— 
was slowly exposing a 200-foot roll of 
aluminum foil. Later, the dents would 
be counted and sized to see how much 
and what kind of water was found at 
various places in the storm. Meteor- 
ologists have only a fair idea of where 
in a hurricane each kind of water sub- 
stance—raindrops, ice crystals, vapor, 
super-cooled water—is found. 'The foil 
would help solidify their theories. 


Instruments—all kinds, all over 
Sticking from the nose was a probe 
with more water-detection devices, 
and with “angle of attack" sensors 
and vanes with accelerometers to 
show changes in motion. In the mid- 
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Wind-tracking experiment involved two 
planes. Author’s DC-6 (left) picked up air 


dle of the ship, at the center of gravi- 
ty, more accelerometers detected our 
every lurch, sending data to the com- 
puter for analysis. 

And through the whole flight three 
movie cameras recorded pictures of 
the clouds to the front and sides. Oth- 
ers filmed the three radar images, and 
another pictured a bank of flight in- 
struments. 

Weeks later all the data would be 
fed into computers so that man might 
be able to better understand, and un- 
derstanding, eventually, perhaps, to 
control. 

The wind speed had risen to 81 
mph now. The temperature was 70 
degrees, up from 61 just five minutes 
ago. The light was fading. Casually, 
almost quietly above the plane’s roar, 
Harry Hawkins, assistant director of 
the National Hurricane Research 
Laboratory, his face hidden in the 
radar hood, said, “You better put 
your belt on," not realizing I had done 
so long ago. The blackness pressed 
close. 

Suddenly it happened. 'The bottom 
dropped out. My bladder pushed up 
into my chest as the wind indicator 
skittered to 95, then 103 mph, and the 
plane squeaked and groaned and 
gnashed. My head flew to the side, 
and I looked out the window. The 
plane was flapping its wings like a 
wounded dove. 

Once I rode a plane through aero- 
batic maneuvers—loops, rolls, spins. 
But this was different. Aerobatics are 
high in g's, but they're smooth. 'This 


samples, looking for a tracking gas dropped 
earlier by C-45 (right). Experiment failed. 


plane felt as though someone outside 
were shaking it. 


At last—into the eye 

Suddenly, without any warning, 
glaring sunlight. We had broken 
through into the eye. Quiet. Serenity. 

We were walled in by clouds, in a 
marvelous, massive tube of vertical 
cliffs—and way at the top was the sky, 
incredibly blue. Wind speed had 
dropped to four mph, and the water 
surface seemed only mildly agitated. 
At night in the eye, one of the men 
said, you sometimes see great bolts of 
lightning playing around the walls. 

The crewmen got up from their 
seats and walked around, talking, 
drinking coffee. Then, I noticed, they 
began drifting back to their seats 
again, and casually strapped in. The 
eye was just under 20 miles across 
at this height—five minutes. The men 
had gone through so many eyes that 
everyone knew just when to buckle 
before smack! we entered the oppo- 
site wall. 

Again something vicious snatched 
us from the sky and shook us. We 
dropped interminably, and I noticed 
my hands getting tired and numb 
from squeezing the armrests. We 
stopped falling, and I felt my face 
growing pudgy as we rose again. We 
lurched sideways, and my pen and 
pad flew across the aisle. We lurched 
forward, and I was glad my headrest 
was spongy. 

Meantime, Dr. Cecil Gentry, direc- 
tor of NHRL, was active in the other 


plane. He was releasing the SF,, eight 
tanks of it, at 2,000 feet. 


Bottling the air 

After the release, our plane or- 
bited for an hour outside the storm. 
Then, 105 miles from the eye, we 
started back through on а prear- 
ranged course. Dr. Ostlund, now visi- 
bly apprehensive, began to collect 
samples. He connected 10-inch, blue- 
colored steel vacuum bottles, one at 
a time, to a tube running to the out- 
side. Then he twisted open each 
tank’s valve, let it suck air for three 
seconds, turned off the valve, scrib- 
bled the time on a chart, and grabbed 
another bottle. A frantic pace. 

We banged through the eye again, 
turned and crossed the storm, then 
again, and again and again, each 
sweep 200 miles long. By the end of 
the day, we had entered the eye 11 
times. Ostlund had filled 250 bottles, 
and my stomach had churned itself 
inside out so many times it was be- 
coming used to it as my fears pretty 
well melted. I was becoming blasé. 

Then, on the last pass through the 
eye (altogether we were in the air 
1115 hours), I became too noncha- 
lant. As we approached the eye wall, 
I casually headed for my seat, a cup 
of fresh coffee in hand. I reached for 
the armrest as we hit a downdraft. 
The ship dropped, and my hand auto- 
matically rose—slowly but inevitably 
—and at the end of my Statue of Liber- 
ty reach, the cup stopped, slurped, and 
bubbled its steaming liquid down my 
arm. They heard me back on shore. 


A good experiment, but... 

What was learned from the flight? 
Not much. “It ended in confusion, 
I’m afraid,” said Dr. Ostlund a month 
later. “We detected the SF, beauti- 
fully—not only in areas where it 
should be, but also where it couldn't 
be. So that means we had contamina- 
tion. The experiment was a good one, 
but you can't win them all. It was a 
shot in the dark that we missed." 

Now, however, the hurricane audi- 
tors think they have solved the prob- 
lems. Sometime during the current 
season, they hope to run the experi- 
ment again. 


How a hurricane grows 


A hurricane is usually first spotted by a weather satellite as a 
cloudy, low-pressure area somewhere in the Caribbean. Into the 
low-pressure area, air from hundreds of miles around begins to 
drift. Because of the Coriolis force—which causes air moving on 
a rotating sphere (the earth) to turn counterclockwise above the 
equator—the drifting air begins to swing into a giant spiral. It 
gathers heat and water vapor from the warm sea, and picks up 
speed. 

This warm water from the sea is the hurricane's fuel supply. 
As it evaporates, it picks up a tremendous amount of heat. Then, 
near the center of the storm, it rushes skyward—sometimes as high 
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as seven miles or more. On the way up it cools, begins to dump 
its moisture as rain, and gives off the heat it picked up when 
it evaporated. The heat is then whipped away by high-altitude 
winds. Without these winds, the storm would be like a covered 
chimney. The fire—the storm—would die. 

But now the system is a self-perpetuating weather machine. 
Winds increase as more air rises. The frothing waves give off 
more water vapor, adding to the fuel supply and increasing the 
fury of the storm. 

What finally brings the storm to a halt? Eventually it drifts over 
land or cooler water and loses its fuel supply. In Laurie's case, 
she died over cooler water a few days after | met her, turning 
into nothing more than a bad thunderstorm. 
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: Cabin Rises 
. to the Occasion 
: on New 
Sailing Cruiser 
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The cabin on this 23-foot sloop ex- 
`  pands to give you over six feet of head- 
= room. You raise the cabin top with a 
. patented mechanism operated by a 
` single winch below deck. This ingen- 
|; lous design makes for live-aboard lux- 
= ury—at anchor—that would be hard to 
All-electric ^Pocketronic" uses а no- | maleh Sa Boat under 90 Tees, Unger 
| | * way, with the cabin trunk snugged 
moving-parts thermal printer to form SE i 
numbers on heat-sensitive tape. down in normal position, the O'Day 
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I visited O'Day's new plant in Fall ЕЕ = 

River, Mass., to look over this new Under sail, the O'Day 23 doesn't betray 
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Calculator In — boat and try her out. her secret. With cabin clamped tightly to 
. deck, and sealed by watertight gaskets, she’s 


On a blustery spring afternoon, 
with Jim Hunt, vice-president of 
O'Day, I sailed out into Buzzard’s 
Bay. My first impression, as I moved 
around preparing to set sail, was that 
the boat seemed a lot bigger than its 
23 feet. One reason is the generous 


as trim and seaworthy as any cruiser. 
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Your Pocket 


A bare handful of advanced de- 
sign, that’s the new “Pocketronic” 
—the first all-electronic printing 
calculator. Developed by Canon 
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Inc. and Texas Instruments, it | Беат. Butthere s nothing tubby about р T Г mp Em 
does away with clattery keys by | the way she sails and handles. | pr 


Shell be fun to race as well as 
cruise. I tried her on various tacks, 
centerboard up, and found she'd hold 
course, with only modest leeway, even 
when beating to windward—although 
she was a bit sluggish coming about 
without the board. The cockpit was 
relatively dry even when I drove hard 
on the wind into a choppy sea. z | — is: 

The basic price is $4,480, without Crankin ` up the cabin to sivas ait = 
sails. The maker's address is: O'Day, aboard tartan with ad Up = 
Box 1087, Fall River, Mass. 02722. Completely moulded fiberglass interior has 

—Hubert Luckett galley, dinette, and five berths. 


producing a tape electrothermal- 
ly: Semiconductor elements of a 
printhead are selectively heated 
in 1/100 sec. to form sharp num- 
bers on heat-sensitive paper tape. 
Despite its bantam size and 
weight (1.8 Ibs.) , the battery-pow- 
ered device adds, subtracts, multi- 
plies, divides, and performs other 
computations, silently printing 

results in up to 12 digits. 
Pocketronic—designed for those 
who need to figure on the run— 
will sell next year for about $400. 
—Arthur Fisher 7 
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Drop the side curtains and you have a weathertight canvas sidewalls. You can 
choice of all-around nylon screening or even live aboard, with the boat on its trailer. 
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Heart of printer is 20-segment mosaic. 
Individual segments forming desired 
number pattern are heated to 400°F. 
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BENE BOATING 


If speed on the water is your bag, one of 
these three new Sidewinders may be the 
boat for you. Come along for a test ride 


By JIM ROE / PS Boating Editor 


Don Aranow’s Cigarette. Odell Lewis’ Mona Lou. Pe- 
ter Rothschild’s Thunderball. These ocean racers are 
boats for the few—deep-V below, long, lean, with dagger 
prows, and plenty of power. Deep-throated, deep-hearted 
power to send these great boats through the waters of any 
ocean at speeds up to 75 miles an hour. Wouldn’t it be 
great if the rest of us could experience the thrill of driv- 
ing boats like these? 

You can. I know—I just returned from Long Beach, 
Calif., where I tested three new Super Sidewinders—an 
outboard, a stern drive, and a jet pump. They are true 
sports boats, built along the same lines as the big racers, 
but only about half as big. And all three are designed by 
world-record-holder (and president of Sidewinder Boats) 


And look at these 
sports boats, too 


High-performance hulls are growing rapid- 
ly in popularity. Built long and lean, some 
are virtually scaled-down carbon copies of 
the world's great deep-V ocean racers. 
Others are influenced by the explosive out- 
board-powered racing hydroplanes. Either 
way, these boats pack a real horsepower 
wallop. And they are smoothly styled for 
your pleasure, with deluxe features that 
make them feel like the floating equivalent 
of today’s personal cars. 
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Chris Craít's XK-19 will hit speeds over 
50 mph with a 310-horsepower engine, 
does 42 mph with a 230-horse power plant. 


The three Sidewinders at rest. Left to right: 260-hp Berkeley jet pump, 165-hp MerCruiser stern drive, 115-hp Johnson outboard. 


A Trio of Sports Boats for Men 


Ken Baker. These are needle-nosed speedsters with low- 
profile wraparound windshields and high follow-through 
sides extending as fastback lines back to the transom. 
The seats are deep, well-upholstered, and high-backed 
for your security and comfort. 

Let's start with the 16-foot outboard. With a 115- 
horse Johnson on the stern, it goes like a rabbit—50 mph, 
to be exact. One push on the throttle and you're flying. 
But even at speed there's no doubt who's driving—you 
are. Through calm water, harbor chop, and the wakes of 
passing Navy craft, it's like riding a fiberglass rifle bullet. 

Next, I tried the 18-foot stern drive. This is a heavier 
boat with a heavier power plant—a 165-horse MerCruiser. 
It doesn't have the scared-rabbit takeoff of the outboard, 
but its top speed is higher—54 mph—and the ride is even 
more controlled. In the wind off Long Beach, the extra 
seven inches of beam—84 inches—and the extra 500 
pounds—1,500—gave the 18-footer the edge in stability 
over its outboard brother. 

After a little experience with these two hot boats, I 
decided I was ready to try the 260-horsepower jet model. 
'This 18-footer has a 455-cu.-in. Oldsmobile engine turn- 
ing a Berkeley jet pump. Even idling at the dock, it 
sounds impressive. The unmuffled, through-the-transom 
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Silverline Aruba offers twin bucket seats 
with a control console between, and comes 
with a 215-horsepower stern drive. 


Rubber padding on the racing wheel is a good safety feature. 


Who Like ’em Hot 


exhaust has an authoritative bark. And this Sidewinder's 
bite is as impressive as its bark—60 mph. 

Ken Baker told me that jet drives are increasing rap- 
idly in popularity. I can see why. It took me a little 
doing to learn how to maneuver this 18-footer around the 
harbor. The jet doesn't handle quite the way you'd ex- 
pect it to at low speed, especially if you're used to driv- 
ing outboards and stern drives. 

Under way, however, the jet really comes into its own. 
The snarl of the 260 horses just can't keep up with the 
60-mph boat. The largest source of noise is simply the 
sound of air rushing into the intake scoop atop the en- 
gine housing. 

When I got the jet out on the water, the wind had gone 
up. There was a respectable chop. At 60 mph I felt as if 
I were driving a car at high speed over a field of rocks, 
but there was no sidesway and no spray coming in over 
the low-profile windshield. 

There are two or three things one is supposed to be 
able to do with a jet drive. One is to switch from full 
ahead to full reverse instantaneously. This is indeed pos- 
sible—and exciting! Another maneuver is the promised 
ability to turn full circle in an instant, at high speed. 
This too is possible. But having tried it before, I re- 


Caprice, by MFG, is built both for speed 
and comfort. Standard equipment includes 
carpeting, lounge seats, and water-ski racks. 


Glastron's Jetflite is racing champ with sev- 
eral world-record trophies on her shelf. 
The 14-footer will take up to 65 horses, 
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Outboard-powered 16-footer flies over the waves at 50 mph. 
Acceleration in the lightweight is instant—and impressive. 


1 a d E" ym 
E ET > vU =: re ع‎ & 2 = 


MerCruiser stern drive boosts 18-foot Sidewinder up to 54 mph. 
Performance is stable and control positive. 
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Jet drive hurls the 18-footer along at up to 60 mph. Sleek wind- 
shield lines are evident in this closeup photo. 


frained. On tight turns at high speed, I found it possible 
to experience cavitation with a jet. If the turn is sharp 
enough, air is sucked through the water intake beneath 
the hull, and passes through the pump. This gives a 
noise quite similar to that of a conventional prop cavitat- 
ing, and of course results in the same loss of power. But 
this jet's response to a high-speed, power-on turn was 
one of the most exhilarating experiences of the day. Of 
course, with 260 hp anything is apt to be exciting. 

Sleek. Swift. And stable. These are the words for all 
three of the new Super Sidewinders. ^ Bl 
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Mystry-17 is a 17-footer by Duo with wrap- 
around buckets, padded dash, and the abil- 
ity to handle up to 170 outboard horses. 
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A‘Headlight wipers 


Headlights caked with dirt 
from foul-weather driving? 
Don't despair. Designers at 
England's Lucas factory are 
working on headlight wipers. 
The ones for these twin rec- 
tangular lights work just like 
windshield wipers. Round 
lights get a rotary wiper 

run by flexible cable. 

Both types include washers. 


Three-wheeled wedge > 


It looks like a cross between 
a Gremlin and a wedge of 
cheese, but it's the Bond Bug, 
a new fun car from England. 
A 29-hp engine up front 
drives the rear wheels 
through a four-speed box. It 
has no doors—the canopy is 
front-hinged to tip forward 
for entry and exit. Fiberglass 
body is bright orange. 
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Piggy-back space ride А 


Re-usable space shuttles are 
what NASA is looking for these 
days [PS, July], and here's 
another competing design by 
Aerojet-General. It features 
a large booster and 

smaller cargo vehicle that 
take off together in a 

vertical position, separate 

in orbit, glide back to 

earth for re-use. 


Bivalve boat A 


This twin-hulled dinghy, 
called the Oyster, hinges 
along its centerline 

just like its namesake. 
Afloat, its wooden bench 
seat locks it open. Ashore, 
a padlock locks it shut for 
safe inside storage of your 
motor and fishing tackle. 


Marine Supplies and Serv- 


ices, Santa Barbara, Calif. 


Booze in a bag > 


The next time you fly, the 
stewardess may give you your 
drink in an aluminum pouch 
instead of one of those 
miniature bottles. The 
Astro-Pak, designed by Reyn- 
olds, saves space and 
weight, and won't roll around 
on your tray as bottles 

will. It's sleeved in card- 
board for easy handling. 


< Mars jar 


No, this jar isn't for 

storing peopie—it’s made 

to simulate the near-vacuum 
on the surface of Mars, as 
part of the research for the 
anticipated 1973 Mars soft 
landing. The jar, biggest of its 
type, was made in four 

main sections of acrylic 
plastic by Ray Products, 
Alhambra, Calif. 


< No-battery flash 


Look what Sylvania's come up 
with: a flashcube that fires 
without batteries. Mechani- 
cally. It's the Magicube. 
Releasing a spring inside 
ignites a primer that fires the 
thing. And Kodak has five new 
Instamatics—the X series—to 
use the new cube. At left: 

the X-15, at $20.95. 


Up, down, and around A 


Is your wife worn down 
walking from sink to stove 
to refrigerator while working 
in the kitchen? This German 
rotating kitchen center 
brings the units to her on 
command from a foot pedal, 
and adjusts up and down to 
suit her height and the job. 
The upper ring of cabinets 
rotates and adjusts, too. 


Ocean-going egg А 


This giant egg just went to 
sea. Packed with instruments, 
it was set afloat off the Canary 

Islands in June, and is 
expected to drift to the U.S. 
On the way, it will broadcast 
data to its designers, 

the German Ocean 

Weather Office. 
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The air-bag restraint 
in action » 


This series of photos from 
GM, taken aboard an impact 
sled, shows how their experi- 

mental air bag could save 
your life during a crash. 
In top left photo, bag is 
rolled up beneath dash. At 
top right, impact of sim- 
ulated crash has triggered 
inflation: Dummy is be- 
ginning to slam forward. 
At bottom left, dummy's 
movement is cushioned by 
bag: Contact with dash and 
windshield is avoided. In 
the last photo, the bag is 
beginning to deflate under 
pressure of the dummy— 
eliminating a violent rebound. T. a ША, ae. 
Instruments attached to the IMPACT = | سس‎ Lo 
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« Inflatable hovercraft 


All hovercraft float on air, 
but this one inflates with 
air, too. Deflated, it stores 
in a trunk. An ordinary 
household vacuum cleaner 
blows it up. The four- 
passenger craft is by Royal 
Aircraft Establishment, 
Farnborough, England. If 
put into production, cost 
would run around $2,000. 


« Security box 


Stick some stacks of 
$100 bills in this British- 
designed box and lock it. 
If anyone tries to drill, 
saw, or bang the container 
open (or melt it or freeze 
it), a battery-operated cir- 
cuit sprays the cash with 
black dye. And where is a 
thief going to unload all 
that black money? 


«є Modeler's muffler 3-D mirror A 
A muffler for model airplane Dr. Alan C. Taub stretched 
engines? That’s right—Cox metalized Mylar across a 
Mfg. is fighting the noise loudspeaker and got 
pollution battle ona a mirror that vibrates alter- 
modeler's scale. Their new nately from convex to concave. 
QZ .049 engine comes with a Result: Reflected in the mirror, 
muffler as standard equip- a two-dimensional pattern 
ment, and accessory mufflers like the one on the screen 
are available for their other above looks three-dimensional. 
а ov ee .049s. Power loss is Applications? Education, 3-D 
« D s - ET claimed to be low. TV, air-traffic control, etc. 
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What's New 


IN BOATING 


A Crunch preventer 


To keep your boat from 
beating against the pilings, 
turn your mooring lines into 
springs with these telescoping 
rods. One end hooks into an 
eyebolt on the dock; the other 
slips between knots on the line. 
Set of bow and stern rods: 
$28.95. Stawa Mooring Device, 
Box 794, Forked River, N.J. 
08731. 


A Transom hold-down 


No straps or ropes to tie here— 
steel chain snaps in place to 
hold the stern of an inboard or 
inboard-outdrive-boat down on 
its trailer. A heavy spring main- 
tains tension. Holes in the 
snap-lock hooks let you pad- 
lock the device. Two for $5.05 
from Dutton-Lainson, 
Hastings, Nebr. 68901. 


Centerboard sailer > 


Here’s 12 feet of sailing 
fun—Aluma Craft's one-piece 
fiberglass 5-12. It has a 
catamaran bow, pivoting 
centerboard, a 12-foot mast 
and a 10-foot boom. Total 
weight: 178 pounds, Price 
(with 75-square-foot nylon 
mainsail): $499. Aluma Craft, 
1515 Central Ave. N.E., 
Minneapolis, Minn. 55413. 


A Bilge vac 


This little electric pump 
vacuums bilges dry—and stays 
dry itself because it can be 
mounted high enough to avoid 
being drowned. Two models 
($25.95 and $27.25) lift 

water three feet and five feet. 
With a Ү valve, you can pump 
dry two bilge areas. Peters 

and Russell, 550 W. Liberty St., 
Springfield, Ohio 45501. 


A Night light 


For cruising at night, here's 
help in spotting floating 
wreckage, landmarks, buoys, 
and docks. It's the powerful 
remote-control Sportspot, 
with five-inch sealed-beam 
bulb. Take your pick of two 
models, 50,000 candlepower 
($34.95) and 100,000 candle- 
power ($37.95). N. A. Taylor 
Co., Gloversville, N.Y. 12078. 


Speed reader > 


Three screws hold this speed- 
ometer to the dash—no cutout 
required. A vinyl tube connects 

the meter to an impact tube 
that rides up over obstacles 
and springs back. The surface- 
mount speedometer sells for 

$11.50 from Aqua Meter, 465 

Eagle Rock Ave., Roseland, 
N.J. 07068. 


А А 50-hp twin with “big-motor’’ features 


"Small but mighty” is how the Evinrude people characterize 
their new 50-hp Lark—first cousin of the Johnson 50 [PS, 
July]. The 41.5-cu.-in. two-cylinder outboard has such *'big- 
motor'' features as loop-charging, capacitor-discharge ignition, 
and a tuned exhaust. Smooth operation is achieved by means 
of a short, rigid crankshaft, lightweight pistons, offset wrist 
pins, and large-diameter main bearings. And that low, low 
profile makes it a lot easier to play a fish over the transom. 


AUGUST 1970 


65 


Whats New 


IN OUTDOOR 
RECREATION 


Baby buggy > 

It looks like a VW-based 
dune buggy that shrank in 
the wash. The Ruppster sits 
on a 50-inch wheelbase, and 
measures less than six feet 
long overall. Power comes 
from a 230cc two-cycle JLO 
driving through a torque 
converter. Top speed: just 
over 40. Rupp Ind., 1776 
Airport Rd., Mansfield, Ohio. 


A X-ray vision? 
No—they won't let you see 
through walls, but the polar- 
ized Fish-Locator glasses 
do cut through glare to let 
you spot underwater fish, 
submerged reefs, or gear 
dropped overboard. 
They're $9.50 from Gloy's 
Inc., 11 Addison St., 
Larchmont, N.Y. 10538. 
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A id -range rope 


A .22-caliber blank cartridge 
inside the E-Z Liner provides 
the power to throw a strong 
braided line as far as 300 
feet. Uses include safety 
and rescue operations, marine 
applications, construction 
work, and camping. It’s 
$59. Scientific Products, 
5417A Vine St., Alex- 
andria, Va. 22310. 


« Handy holster 


If you carry a rifle or shot- 

gun in your car or truck, 

take a look at this gun pouch. 
It slings from the front seat, 
holding your gun out of the 
way, but instantly accessible 
from either end. It's $7.95 
from Farber Brothers, 821 Lin- 
den Ave., Memphis, 

Tenn. 38101. 


A Wrist watcher 

Tired of binoculars slung 
around your neck and bounc- 
ing off your belly at every step? 
This six-power prismatic 
monocular straps to your 
wrist—handy when you need 
it, out of the way when you 
don't. Around $16 from Rang- 
ing, Inc., Box 9106, 

Rochester, N.Y. 14625. 
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Kit ATV А 


Here's a four-man ATV that 
comes in kit or finished form, 
does over 40 mph on land 
(three on water), and features 
built-in flotation to make it 
unsinkable, even when 
swamped. It’s the Amfi-Trak. 
Kits start at $495, Project 
Research Associates, P.O. 
Drawer R, Euless, Tex. 76039. 


Whats New 


FOR YOUR CAR 


Collapsible creeper > 


Just the thing for antique-car 
owners, racing mechanics, or 
anyone who has to make on- 
the-spot adjustments on his 
car—a take-along creeper 

that folds to fit in your trunk. 
The solid-oak Traveler is 
varnished for easy cleaning. 
It's from Hulbert Good Corp., 
5015 Benefit Ave., Ashtabula, 
Ohio 44004. 
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Tune-up kits A 

Ford's Autolite division is 
now supplying kits that keep 
the competition in tune. 
Autolite tune-up kits have 
proven so popular with Ford 
owners that the line has been 
widened to include cars from 
other makers. Included are! 
plugs, points, condenser, 
gaskets—all matched for a 
particular make and model. 


Electric hood lock A 


Bugged by thieves stealing 
batteries, carbs, alternators, 


and other underhood parts? 
Ten bucks puts an ignition- 
operated hood lock on уои 
car—the hood won't open 
unless your key is in th 

on or accessory position. 
Fits all 12-volt, negative 
ground cars and trucks. 
J.C. Whitney, 1917 Archer 
Ave., Chicago 60616. 


A Dual-duty lighter 
AMF's new replacement car 
lighter does more than light 
your smokes—it has a 
built-in bulb that illuminates 
maps at night. With the 
Spot-Liter, your navigator 
can check the route without 
turning on the dome light 
and cutting down your vision. 


A Cool cube 
The Go Cube automatically 
disconnects your air-condi- 
tioner compressor during 
critical passing and accelera- 
tion situations. You get full 
power when you need it most, 
and keep your cool, too. It's 
especially helpful on small 
air-conditioned imports. Mal- 
ton Electric, 1505 W. Chest- 
nut St., Virginia, Minn. 55792. 
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IN ELECTRONICS 


AM/FM reveille » 

You can easily read the big 
bold numbers on the digital 
clock of this new clock radio— 
even through the fog of a 
morning after. And you can 
wake up to the sound of AM 
or FM music, whichever suits 
your morning mood. The 
Magnavox model 1736 is 
styled in charcoal and silver. 
Price? $59.95. 


Three-color strobe A 
A rotating filter wheel instead 
of expensive electronic 
circuitry is the secret of this 
new low-cost strobe light. A 
100-watt reflector flood pro- 
vides the light; the red, blue, 
and green wheel creates 
bursts of color. It's $28.50 
from Edmund Scientific, 
Barrington, N.J. 08007. 


Dolby recorder » 
High-quality recordings on tape 
cassettes—that's what you 

get with the new Harman- 
Kardon CAD5. An electronic 
speed control reduces flutter 
and wow; a Dolby B processor 
reduces noise. In addition to 
dual VU meters, there's a light 
that flashes on when recording 
level is too high. The steel and 
walnut recorder is $299.95. 


Sound in the round » 


Sealed in steel, these new 
speakers are a weatherproof 
solution to the problem of 
piping music to poolside or 
patio. The swivel base lets you 
stand the speaker on a shelf or 
table, or hang it on a wall or 
tree. The Round Sound Ma- 
chines ($49.95) are made by 
Maximus Sound, 809 Stewart 
Ave., Garden City, М.Ү. 11530. 


Compact package of four-channel sound A 

Looking for a compact package to play the new four-channel 
quad-sound tape cartridges? Check into the RCA YZD-400. The 
player unit contains a pair of five-inch speakers with 
high-compliance cones. A set of external speakers with 
eight-inch woofers and two-inch tweeters plugs into the unit 

to provide sound from the back of the listening room. A 

mode switch lets you play standard two-channel tapes as 

well as four-channel, still using all four speakers. 

The complete sound system sells for $199.95. 
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Whats New 


IN TOOLS 


A Scraper that thinks 


In scraping excess from 
repainted windows, problem 
is to leave a neat line without 
cutting the seal. Not with this 
scraper from Stanley Tools— 
it has a shoulder beyond the 
edge of the replaceable blade. 
It's 59 cents, including 

a plastic blade guard. 
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One-hand wonder > 


A plastic-padded release lever 
outside the handle makes 
Tog-L-Lok the only plier- 
wrench that offers total one- 
hand operation. Set the 
adjusting screw to the opening 
desired, lock the jaws on the 
work with a squeeze, press 
lever to release. Curved or 
straight jaws, $3.90. Made by 
Channellock, Meadville, Pa. 


WATER IN TUBES 
---- SHOW IDENTICAL LEVELS -- 


A No-twist stand clamp 
Screwed onto base, as shown, 
versatile clamp becomes a 
vise that swings 360 degrees 
horizontally, 180 degrees 
vertically for small bench as- 
sembly, electronic projects, fly- 
tying, or holding gem stones. 
Available with standard or 2"- 
wide jaws; 3", 4", and 6" rods. 
L. D. Covington, 1517 Potrero 
Ave., S. El Monte, Calif. 91733. 


< Level finder 


It takes two, but Water- 

Level simplifies yard-grading, 
fence-building, foundation- 
laying. Clear plastic tubes 
with shut-off valve and breath- 
er cap attach to ends of any 
garden hose, for use outdoors 
or in—even around corners. 
Set is $4.49 from Mayes 
Brothers Co., Box 502, 
Johnson City, Tenn. 37601. 


Telescoping magnet > 

A precision instrument of pol- 
ished chrome, this 18-inch 
wand magnet telescopes to five 
inches so you can clip it in your 
pocket like a pen. Use it to 
retrieve nuts and bolts (as 
shown), wrenches, coins, 

even fishing lures lost under- 
water. It's $3.00 from U.S. 
Magnet, 1108 So. Western 
Ave., Los Angeles 90006. 


Disk-sander kit > 

This kit turns your 14-inch 

drill into a flexible sander 

for stripping or finishing 
curved, contoured, or flat sur- 
faces. The 34-inch foam pad 
cushions against swirls or burn 
marks. Also included: a tube of 
adhesive and five assorted 
disks. Made by Carborundum 
Co., P-100 Flexbac pad kit 

is $8.42 at hardware stores. 


A Pocket hacksaw 


It cuts curves and angles, and 
gets into spots beyond the 
reach of a standard hacksaw. It 
holds regular blades—whole or 
broken. A turn of the fingertip 
adjusting screw lets you shift 
the blade for a supported, 
chatter-free starting cut, or 
extend it for deep reach. 
Stanley Tools calls it Mini-Hack 
and prices it at $1.99. 


A One-job brush 

You never clean this brush. 
It's designed—and priced—for 
toss-out after a paint job. 
Called Big Bonus, it has four- 
inch nylon bristles for fast 
coating of large surfaces with 
either latex or oil-base paint. 
Price, at Pittsburgh Paint 
dealers, is $1.94. 


Don’t work up a sweat 
to work up a sweat > 
It's a one-man, two-hour job, 


New 


they tell us—installing this pre- 
IN HOME engineered sauna room pack- 
IMPROVEMENT age. Redwood components 


snap together to form an insu- 
lated room with a 6'8" ceiling. 
Free-standing Toivo heater has 
built-in thermostat and red- 
wood shell, comes in three 
models to match your choice of 
room size: 6' x 6', 6' x 8', or 

6' x 10'. A budget-priced wall- 
mount heater is available, too. 
Flooring is either carpet 

or redwood slats. The door 
(with hardware), a vapor-proof 
light, and benches are also in- 
cluded. Twins and towels are 
not. Micro Metals, Inc., 1000 
Levee, Red Wing, Minn. 55066. 


< Lock of ages 

This lightweight cabinet lock 
from Germany should last in- 
definitely: It can't wear or rust 
since its only metal part is 

the pivoting latch. The rest 

is molded of acetyl copolymer 
resin called Hostaform. Face 
of key turns internal part to 
pivot latch. For U.S. source, 
write Donald Morgan, 36 W. 
56 St., New York, N.Y, 10019. 


«- Snap-on dimmer 

You can now add dimmer con- 
trol to any lamp by installing 
this unit on the cord. The cas- 
ing (in brown or ivory) fits your 
hand, and the rotary knob lets 
you dial the full range from 
off to bright. Leviton Mfg. 

Co., 236 Greenpoint Ave., 
Brooklyn, N.Y. 11222, retails 
it for $5.98 through their 
local distributors. 


Double-action wiper A 
Wipe the master unit across 
the indoor side of the glass, 

and powerful magnetic action 
locks an outdoor unit to the 
Same movement, eliminating 
dangerous ladders and contor- 
tions. Kit—with supply of tissue 
you saturate with cleaning sol- 
ution, plus a retriever line— 

is $9.95 from Magna Clean, 
Box 37, Elk Grove Village, 111. 


Pool preserver A 


For use in concrete vinyl 
pools above or in the ground. 
Stop-Loss prevents damage 
from deep freezing by main- 
taining a hole in the ice, yet 
leaves surface ice smooth for 
skating. Just drop into pool 
and plug into house current. 
Quarius Corp., 6 Ontario Cen- 
ter Rd. N., Ontario Center, 
N.Y. 14520. 


The window you can leave open in a rainstorm A 


Not even a hurricane wind can drive rain through the baffled vent 
of this window, which looks the same open or closed. The 
screened vents also guard against bugs, drafts, and forced entry 
—and nothing can fall through. There's no operating hardware, no 
projections inside or out. Frame depth is a standard five inches, 
and vents can be placed at top or bottom—or both—of each win- 
dow. Ventrow system was designed by Kawneer subsidiary of 
American Metal Climax, Niles, Mich. 49120, for commercial 
buildings, but the idea could be adapted to homes too. 


AUGUST 1970. |- 69 


The Clearwater’s Cargo ES 
Stop Pollution 


Out on bowsprit, camera in 
hand, Gannon is photographed 
by crew member Judy Mage. 


Reading the chart with Gannon 
(left) is Clearwater's bearded 
master, Jim Ostergaard. 


‘The Clearwater, Pete Seeger’s 
dream antipollution sailing sloop, 
had a real problem. The holding 
tanks for the heads were nearly full. 
A few more flushings, and that would 
be it. And 45 high-school kids were 
scheduled to spend the day aboard. 
“The easiest thing to do—and the 
thing that everyone else does—would 
be to simply dump the stuff over the 
side,” said Captain Jim Ostergaard. 
“But we can’t do that. We just can’t 
pour 60 gallons of human waste into 
the harbor here. What a problem.” 
The problem was particularly sig- 
nificant because pollution is what the 
Clearwater is all about. The 96-foot 
boat, the only Hudson River sloop 
built in this century, is a floating con- 
ference center on ecology. More than 
that, it’s a stark, silent reminder that 
America has fouled another of her 
great rivers, and a symbol of days 
when the nation’s waters were still 
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PS go-anywhere reporter Bob Gannon 
signs up on the Hudson River 
sloop—and tells it as he sees it 


By ROBERT GANNON 
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unsullied by the wastes of our af- 
fluence and carelessness. 

When she glides into a harbor with 
her enormous sails billowing from the 
106-foot mast, she’s seen from all 
around. People drift down to the 
dock for a look—and for many it’s 
their first close-up view of their wa- 
terfront’s filth as well. 

“We're forcing them to look, to pay 
attention to the river," says Captain 
Ostergaard. “Were more or less rub- 
bing their noses in it." 

Pete Seeger puts it more gently: 
“We just want people to learn to love 
their river again." 

I did—during a week that I sailed 
aboard the Clearwater as a member 
of the crew. We visited ports first on 
Long Island Sound, then on the Hud- 
son, and I learned something about 
the river, about sailing, about pollu- 
tion, and about living afloat. 

If you're not used to boat life you 
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quickly get educated. You learn to 
hold on in rough water so that you 
don't slam against a bulkhead. You 
learn to watch what's overhead, or 
your skull will be sore from bumping 
long after you're home. You learn 
that your feet cramp from climbing 
ropes, that your hands blister from 
pulling them, that bare feet pustulate 
after stepping on newly poured caulk- 
ing tar. 

And on the Clearwater, you learn 
not to expect clean sheets, air condi- 
tioning, protection from the ele- 
ments, quick cups of coffee, privacy, 
or boredom. You also learn how 
to live with people—and with your 
environment. 

A dream becomes reality. ‘The whole 
concept of a sloop sailing the Hudson 
to symbolize a cleaner, simpler way 
of life was Pete Seeger’s idea. A long- 
time crusader for peace, freedom, and 
a more meaningful life, Seeger lives 


The picture tells the story of what 


Exi t 7 


in Beacon, N.Y., not far from the 
Hudson’s banks. He built his hand- 
hewn log cabin atop a mountain, and 
from it, on a clear day, he can see the 
Catskills, 50 miles upriver. For years 
he daydreamed that some day he'd 
see, sailing up that river, a boat that 
had been extinct since just after the 
century turned: a Hudson River 
sloop. 

Broad in the beam, high in the 
stern, with a single mast carrying an 
immense, gaff-rigged mainsail, top- 
sail, and jib, the boats carried cargo 
and passengers between Manhattan 
and Albany for 200 years. But even- 
tually steamboats and trains took 
over. 

Four years ago, Seeger and a few 
other conservationists апа sailing 
buffs decided that a rebuilt sloop 
might be just the publicity spark to 
rekindle some pride in the river. 

“First you call attention to the 
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river, then уои clean it up,” he says. 
“Then you work on the rest of the 
nation, and finally the society.” 

They formed the Hudson River 
Sloop Restoration, Inc. (Box 265, 
Cold Spring, N.Y. 10516), and even- 
tually raised $175,000 to have 
Maine’s Gamage Shipyard build the 
Clearwater. She was launched in 
May of last year. 

All summer she sailed the Hudson 
as a kind of showboat. Seeger was 
the usual headliner, with other musi- 
clans periodically joining the crew. 

"People who won't read pamphlets 
or listen to speeches may learn 
through music what they wouldnt 
learn any other way," he wrote. 

"It's amazing just how many peo- 
ple came down to meet us, all up and 
down the river," recalls one of last 
summer's crew. “It was scary, some- 
times, to see those hundreds of peo- 
ple swarming all over the wharfs and 
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it's all about. Неге, the sloop Clearwater sails down the Hudson River past a huge automobile graveyard on Newburgh's waterfront. 
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the ship's deck. But it sure was great 
to be part of it." 

A floating teach-in. This year, 
though, the sloop isn’t so much a 
showboat as а floating pollution 
teach-in, a perpetual Earth Day, com- 
plete with an extensive ecology ex- 
hibit featuring a 40-foot map of the 
Hudson. On that map, major pollut- 
ers are circled and named. 

“І hope that the names embarrass 
a lot of people,” says Seeger. 

I signed on the good sloop Clear- 
water in Port Jefferson, L.I. (well 
out of her usual Hudson neighbor- 
hood because of a special assign- 
ment), and settled down with my 
fellow crew members. Only the first 
mate, steward, and captain—along 
with his wife and two preschool kids 
—are permanent members. The other 
nine, unpaid, sign on for a week’s sail 
at a time. Some 300 (out of 1,000 
applicants) will serve this year. 
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At the tiller, Gannon discovers that it takes 
a bit of muscle to steer the 96-foot sloop. 


On this trip, crewmen ranged from 
a 48-year-old public-relations direc- 
tor of a Connecticut corporation to 
a 35-year-old woman president of a 
union (one of three women aboard), 
plus a variety of students. The only 
thing that everyone had in common 
was a deep commitment to the earth. 

That first evening aboard, the cap- 
tain talked about the boat’s conve- 
niences. Or the lack of them. No TV, 
nor even a standard-band radio. No 
shower. No gas or oil stove; only a 
wood-burner. No generator; batteries 
are charged only when the engine is 
running—and that’s as seldom as pos- 
sible. 

The simple life. Frills are lacking, 
not because the association hasn’t the 
money, but because it’s planned that 
way. 

“Ме can live in a more simple man- 
ner,” explained Captain Ostergaard, 
“and I think this boat helps prove it. 
When I first came on here, I found it 
very difficult, because my previous 
command was an ultramodern re- 
search vessel, and here I’m exposed 
to the weather all day long. It takes 
an hour just to get the stove hot 
enough for a cup of coffee. You learn 
to do things a little more slowly, a 
little more quietly, producing a little 
less pollution. If you’re preaching 
conservation, it seems to me, you 
should be doing without the gadgets." 

Sometimes it’s difficult. For in- 
stance, because there is no refriger- 
ator (to save electricity), ice must be 
located every few days. Another irri- 
tation: Everyone but the captain and 
his wife sleeps in a single, large room, 
bunks terraced like a tiny arena— 
which makes it interesting if the top 
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It's a long way to the top of the mast— 
106 feet—and a long way down, too. 
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person has to get up in the night. 
Without air conditioning or showers, 
toward the end of the week things get 
—well, stuffy. 

And that sewage problem, those 
loaded toilets: Finally the captain 
came up with a temporary solution. 
From somewhere he borrowed a 55- 
gallon barrel, and we pumped it full 
and set it on the dock. Then we 
couldn’t get it to the local sewage 
disposal plant. 

Meantime, as the barrelful fer- 
mented, I and the rest of the crew 
were getting into the mood of living 
without pop-up toasters, hi-fi, or Wal- 
ter Cronkite. And we were working 
out details of the summer’s program. 

Rapping sessions. Each day we tot- 
ed along some 50 biology students 
from various high schools for all-day 
ecology seminars. After their formal 
lesson on testing water for bacteria 
and chemicals, Captain Ostergaard 
would tell them about the ship and 
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our purpose. Then the crew mem- 
bers would mingle with them, rapping 
about the world and what we're do- 
ing with it. 

Talk might center on a local fac- 
tory's discharge, on nonessential ve- 
hicles, on a nearby, to-be-built mari- 
na’s threat to the natural shore, or on 
the awful effect a new nuclear power 
plant near a waterway ‘might have 
оп the fish. 

Sometimes strenuous arguments re- 
sulted from difficult questions: Should 
a factory be halted from killing a riv- 
er if that means the plant will close? 
Should someone be stopped from 
poaching alligators if that is his sole 
means of livelihood? Should a man’s 
“freedom” be curtailed if he wants to 
smoke in an elevator of nonsmokers? 
Do we need the SST? Who does? 

A gas tax of $3? Someone proposed 
that it might be a good thing if the 
gasoline tax were raised to, say, $3 
a gallon. That would (1) force peo- 
ple to curb unnecessary driving, 
thereby cutting air pollution, (2) al- 
low cars to last longer, decreasing the 
junk-car problem, (3) create a real 
need for lighter and more efficient 
cars, (4) revamp our thinking regard- 
ing how far one should live from his 
job, and (5) cause us to demand mass 
transportation that makes sense. 

Mostly, though, the talk centered 
on the Hudson, a river that has the 
same kinds of problems as most oth- 
ers. Take a look: 

ө The Albany waterfront reeks of 
rotting fish and oil, as iridescent pools 
of goo lazily churn into psychedelic 
patterns. Water there is nearly 50 
times fouler than could be approved 
for swimming. 

€ Walk across the bridge at Co- 
hoes and the stench of the Mohawk, 
just before it empties into the Hud- 
son, is that of a sewer. Down in the 
gray-brown water you can see long, 
stringy algae, a muddy olive drab, 
thriving in the waste. 

e All through the fetid Albany-to- 


[Continued on page 112] 
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"Civilization at last!" 
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Look again—this 18-foot floating tent trailer, powered by a 55-hp Bearcat engine, is pulling a water skier. Top speed: 30 mph. 


Beary a 


Down to the Sea 


in a TENT TRAILER ы 


By ERIK H. ARCTANDER 


How that plain-looking box 
could turn into a livable trailer or a 
seaworthy houseboat, we couldn't im- 
agine. Yet in minutes it opened out 
and up to become an amazingly spa- 
cious and practical multipurpose rec- 
reational vehicle. 
The foam-filled side decks that 
swing down to become part of the hull 


give the Deck-Line houseboat its | 


unique personality. We walked а- 
round on them freely to load gear and 
install the boats curtains. Both 
porch-like extensions, attached with 
full-length hinges, were rock solid. 
Once afloat, with the top up for 
shade, a forward push on the combin- 
ation shift-throttle handle sent the 
boat plowing ahead. At first, water 
streamed back over the side decks; 
then the bow lifted as we reached 
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Rigged as a runabout—her top, curtains, 


beds ashore—the Deck-Line houseboat real- 
ly steps out. A 13-foot width keeps her 


riding level in beam seas or in sharp turns. 
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planing speed. The tach showed 5,500 
rpm—30 mph for this boat. 

When I spun the wheel hard over, 
the boat heeled hardly at all while we 
swung sharply around. Later we ran 
parallel to an oyster boat’s heavy 
wake, then turned to slam into it head 
on. She rocked gently in the beam sea, 
slapped down with a cushioned blow 
on the oncoming waves. None of us 
even got wet. 

Such remarkable stability lets you 
make full use of the broad side decks. 
While part of the family lolls around 
inside, the rest can walk, fish, dive, or 
just sit outside. 

The Deck-Line houseboat comes 
fully equipped for camping from Sea- 
Space Corp., 15 Berry Hill Rd., Oys- 
ter Bay, N. Y. 11771. To the $3,990 
price tag, add the cost of an outboard 
(she will take up to 85 hp) and a boat 
trailer. The fiberglass hull, by itself, 
weighs only 1,500 pounds. 


She sleeps six (top and curtains were re- 
moved, above, to show the beds in place). 
Normally, the three outside beds fit into 
supporting pockets in the curtains. 
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Setting up 
takes 15 
“running boards,’ 


You unhook the two 
which fold down to be- 
come side decks and hull extensions. Six 
pipes support the plastic roof; vinyl-dacron 
curtains slide in tracks on the roof. 


minutes. 
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Built-in equipment includes а two-burner 
propane stove, sink with 10-gallon water 


tank, 3.5-cu.-ft. icebox, dinette table, 
Porta Potti, and cabinets under everything. 
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CHEVY VEGA 2300 two-door sedan 


(above) will sell around VW price levels, 
weighs 200 pounds more, and is more than 
10 inches longer. The GT coupe (left) will 
cost more, has more power, and will play 
role of the Camaro—in small-car field. 


First Color Photograph: 


Pretty mini-compacts, drastic sports coupes, and conservative sedai 


MUSTANG brings back horsey front-end design that sym- 
bolized its first success—now on the new, wider body. Extra 
length is mainly due to increased front overhang. The radical 


FORD LTD two-door brougham is the top model in the 


big Ford line. All sheet metal is new tor '71, and the grille has 
a vertical theme. Hideaway wipers and recessed door handles 


BUICK ELECTRA 225 na: all-new sheet metal but re- 


mains an easily recognizable Flint product. Double-weight roof 
panels add rollover protection. All '71 Buicks will use regular fuel. 


new roofline shown is called "flatback." Other models are for- 
mal coupe and convertible. Reworked hardware includes flush- 
fitting door handles and hideaway wipers. Spoilers are optional. 


are featured. Two-door models have ventless door windows. 
Curved instrument panel has an aircraft look, with padded wings. 
Basic Ford V8 will be all-new 400-cu.-in. unit of about 300 hp. 


MERCURY MARQUIS adopts hideaway headlights 


when trend seems to be back to open headlights. It will also 
feature hidden wipers, pull-type door handles, side-impact bars. 


FORD PINTO | designed to meet 


VW size and price w give bettel per- 
formance. Smallest of the U.S. mini-com- 
pacts, it comes in only one body style—this 


two-door tastback sedan. But a wagon 
and a back-door sedan are in the works. 


of the 74 Cars By JIM DUNNE / PS Detroit Editor 


will be in next year’s spotlight 


MERCURY COUGAR has a strong, massive, big-car but back-seat dimensions are still pinched, as on the ‘70 model— 


appearance that belies its kinship with the Mustang. The front Cougar's biggest drawback. Both Cougar and Mustang will have 
end displays much Thunderbird influence. Interiors are all-new, Ford's new side-impact-protection bars built into the doors, 


CHEVROLET CAPRICE has many new details, despit PONTIAC BONNEVILLE has new styling to empha- 


the tamiliar look. Pull-type door handles replace pushbuttons size wide track, with side-by-side he adlights mounted high. New 

Windshield posts at more upright angle add to rollover satety models are step up in luxury. Grande Ville tops off big-car line. 
| F Р x = 

CADILLAC S new body includes interesting treatment ol ELDORADO continues with front-wheel drive, but the new 

rootline between front and rear doors: Each door has individual body has more interchangeability of parts with other models. A 


y a disguise convertible will be added, replacing convertible Coupe de Ville. 


drip rails. Ignore sheet-metal piece in grille 


: rire idis Же E: 


SCULPTURE- 
CHAIRS 


for the 
Now Generation 


Exploring the bending and laminating 
potentials of hardboard, students at the 
University of Illinois tailored chairs 

to the liking—and posture—of youth 


By AL LEES / PS Home Workshop Editor 


О. the theory that youth is best qualified to design for 
youth, Professor Leonard Price of the U. of Illinois De- 
partment of Art assigned his industrial-design class the 
project of creating modern chairs that would be both 
handsome and practical. There were two specifications: 
The furniture had to conform to the seating habits of 
young adults, and had to be constructed from four-by- 
eight sheets of 14"-thick tempered Duolux. 

Seven of the resulting 20 projects are pictured here. 
Most of them confirm what many parents have observed 
—that young people have a lower posture than mature 
adults and normally Jean back farther to relax. Explain- 


Natural hardboard finish is kept by student Frank Culbertson 
Base is laminated of three Vs" layers, seat-back of two layers. 


ing the choice of Duolux—Masonite Presdwood that’s 
smooth on both sides—Prof. Price said: 

“Students were encouraged to go beyond known ap- 
plications and to experiment with unorthodox ways of 
fabricating it. Effecting interesting and sophisticated 
bends from Duolux is an excellent example of obtaining 
maximum efficiency from the board—without benefit of 
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Love seat is deep enough for two, facing crosswise. Seat back is cut out of 
three-layer base, flopped and attached with angles in David Nelson's design. 
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Three basic parts were formed of four layers each on 
separate molds, then joined. Design: Daniel Kovacevic. 


Seat and back are slung within flanged-barrel frame faced with red 
canvas in chair by Edwina Wedeking; note under-knee padding. 


factory molds or steam presses," And we heartily agree. 

Students began with a market survey and research of 
human factors, progressing to sketches and scale models 
before they tackled full-size construction. Hardboard 
provided a broad challenge since it has no grain that 
would limit its bends to a single direction. The chairs 
shown here employ two to four layers of 1%” board, bent 


Tripod base of Paul Kervin's chair is three H-shapes 
laminated along outer edges by clamping without mold. 


natin 


iJ 
E 


One form : 
them into a lounge (foreground) inspired by 


Barrel chair by David Brossart is formed of three 's" 


| layers— 
soaked, pretormed, and 


aminated. Padded seat rests on steel rod. 


separately and laminated. This technique was used for 
the necessary structural thickness since the bending capa- 
bilitv of Duolux falls sharply when you go to 3/16" or 
14” thicknesses, 

Even the upholstery is imaginative. The strip cushion 
on the barrel chair, above right, is held in place with 
Velcro tabs for easy removal; for the seat, the foam pad 

| Continued on page 104 | 


served Douglas Busch for individually shaping four lavers, lami- 
Picasso. sculpture 
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Modern technology has perfected a plastic slab 
that looks like stone, yet is easily cut and drilled with 
your shop tools. Introducing: Du Pont’s Corian— 


New Man-Made Marbl 


a NC 


QA" "а. 


E 


One-piece vanity top and bowl does away with messy rim joint, This is prototype of units now being cast for sale in selected 
yet offers all advantages of drop-in basin, including overflow. areas. As production increases, they'll be locally available. 


Here are samples of the three marble grains now offered 


E 


DAWN BEIGE REGAL GRAY OLIVE MIST 


Vanity unit above, and tub-surround kit (facing page), will be available, at first, in only three color-veins. Each sheet has unique pattern. 
78 | POPULAR SCIENCE 


Your Home 


Luxurious kitchen with Corian countertop 
and backsplash is example of future appli- 
cation. Material has sleekness and opales- 
cence of fine marble, with greater impact- 
and stain-resistance. Production limitations 
prevent your buying sheets for such custom 
jobs now, but this will change by next year. 


By AL LEES / PS Home Workshop Editor 


A giant nozzle at the base of a suspended hopper moves 
back and forth at computerized random, flowing whitish 
goo onto a moving belt. It’s like a monumental pastry 
sleeve spreading dough on a baking sheet. But this 
dough cooks itself as it moves down the block-long, 30- 
inch-wide belt, and at the end it is sliced across into neat 
panels of beautifully veined “marble.” 

Im standing at the head of a production line in Du 
Pont’s Yerkes plant in Buffalo, N.Y., watching an early 
run of a remarkable new material called Corian. A few 
yards away, in a vast open area of this plant (which 
used to roll out cellophane), a turntable, big as a merry- 
go-round, rotates clusters of piston molds past a tower- 
|» ing computer-controlled dispenser. Liquid Corian flows 

into each of the molds, the piston pushes a flexible dia- 
phragm up into it and—following a brief curing—a one- 
piece countertop/bowl that looks as if it had been carved 
from a marble block passes down an assembly line for 
touch-up and packaging. 

I’ve already seen the tank cars roll up on the railroad 
siding outside to discharge methacrylate resin into an 
enormous mixer on the floor above. I've seen the hopper 
that sifts inorganic powdered fillers into this mixer while 
catalysts are added to start the curing. And, at the last, 
the pigments that create the vein color are flowed to the 
nozzle. That random wander across the cookie sheet pro- 
duces a unique, subtle vein-swirl that runs right through 
the panel. 

Corian is the latest in a line of man-made products 
that not only simulate expensive natural materials but 
offer characteristics of strength, durability, and ease of 
maintenance that are superior to the originals. You'll be 
seeing a lot of it, soon. It won't be easy to recognize, 
since it has many disguises. Though it will initially be 
made only in marble-vein patterns, Corian can as easily 
be made to resemble granite and other fine stone. Or it 
can be manufactured in solid colors that make no attempt 
to copy another material. It all depends on the types of 
filler and pigment that are stirred into the resin. 

The Corian trademark identifies Du Pont's top-quality 
acrylic building products. Specifically it applies to plas- 
tics made with methyl methacrylate resin, which requires 
no protective gel coat, Up to the day production lines 
were set in motion, research was perfecting the Corian 
formula for superior stain, acid, and heat resistance. As 
an esthetic bonus, the new composition gives greater 
translucency. Unlike marble, Corian has no natural flaws 
—no veins to crack along, under impact. 

The nonporous surface resists scratching. Stains—in- 
cluding cigarette burns—are easily removed with a mild 
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abrasive cleanser such as Bon Ami or an automotive rub- 
bing compound like Du Pont’s No. 7. Corian is ideal for 
bathroom basins because, unlike porcelain, it has no ap- 
plied surface to chip or wear away. 

Aside from these basin units, Corian is presently being 
cast in 30" widths only, in either 14” or 34" thicknesses. 
The panels are trimmed to a 57" length for the tub kit 
or a 96" length for shower stalls. 

Can you buy it? Sheets and cast blocks will eventually 
be available from building-supply dealers for you to work 
into projects of your own. Meanwhile, basin units are 
being sold to home owners in selected areas. The tub 


[Continued on page 106] 


Want to try it now? Only form in which Corian is currently avail- 
able to consumers is in tub kits for use over cracked tile, as here. 
For step-by-step installation photos, turn to page 106. 
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How does she go? Fast enough to kick up 
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Sea-gull's view shows deck and tiller clamped across gunwales. 


«- Use sails and spars made for sailboards, or make your own. 
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These simple add-ons for 
your canoe let you put down 
the paddles, put up the sail 


$ he silent relaxation of a leisurely 
drift across a quiet lake, or the breath- 
aking excitement of charging over 
he waves on a fast tack across the 
ind ... these are the two extremes 
n the fun of sailing. And you can 
enjoy them both in your canoe—just 
oy adding a pair of simple accessories 
you can make yourself in a weekend. 
Two accessories clamp across the 
ezunwales of your canoe. These are 
à deck assembly that serves as a 


Lr BRASS BANDING 


>" Y" PINE BLOCK 


BRASS BUSHING 


PLY WOOD 


3" SQUARES ——» 


=== 


5" LEEBOARD 
EXT. PLYWOOD 
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=» DECK BOARD ars 
EXT. PLYWOOD E Pd 
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Le 


Deck unit provides solid mounting for lee- 
boards and mast. Leeboards will tip up auto- 
matically if they hit underwater snag. 


| 2" STRIP 
. FITS INSIDE 
С GUNWALE . 


ALUMINUM CLIPS 
TO FIT OUTSIDE 
OF GUNWALE 
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PS PROJECTS 4 


he REDWOOD CANOE 
зоеѕ Sailin B h ror ccs manec rans 


Tiller and bellcrank mounted forward of 
stern let you run the rudder from the center 
of the canoe. Ropes provide control links. 


° ` BRONZE _ 
. WING NUT AND 
CARRIAGE BOLT 


2" STRIP 
E EXT. 
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2" ALUMINUM 
TUBING 
10-6" LONG 


I5 ALUMINUM 
NG 
12.6" LONG 


E SL EYE 
THROUGH 
WOOD PLUG 


Ld 
М. NN ALUMINUM 
X TUBING 


You can sew up a sail and 
make a set of spars from 
aluminum tubing following 
the layout shown here. A 
complete spar kit including 
mast, booms, hardware, and 
a 65-square-foot dacron sail 
is available from Alan-Clarke 
Co., 239 Main St., Northport, 
М.Ү. Price is about $90. 


NOTE: FASTEN STRAP 
OR SCREW EYES 
“Р, THROUGH 
WOOD PLUGS 
INSERTED INTO 
ALUMINUM 
TUBING 


RUDDER 


REDWOOD CANOE 


...a beauty you can build 
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Fill out the coupon below and send it with 
$3.95 in personal check or money order to: 


Popular Science Plans (B-2) 
355 Lexington Avenue 
New York, N.Y. 10017 


Enclosed is $3.95 for one copy of your new 
plans for the Redwood Canoe. 


Name 


Address 


umm ee 


———————————————4 
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Since the first article on the 
PS Redwood Canoe appeared in 
the March '67 issue of Popular 
Science, thousands of these float- 
ing beauties have been built. 

Now separate blueprints of 
the canoe are available, com- 
plete with full instructions show- 
ing you how to start from scratch 
—laying the canoe up with thin 
strips of redwood, and covering 
the hull with fiberglass, 

Price of the plans (including 
instructions) is $3.95. Use the 
coupon at left to order, and 
print name and address. Allow 
about three weeks for delivery. 


mount to leeboards and mast, anc 
rudder-tiller assembly. Add a sail a 
spars you can buy or make and : 
turn your canoe into a stable, fa 
moving sailboat. 

Quick clamp-on design. Althou 
these accessories are designed for 
PS Redwood Canoe, slight modifi 
tions in dimensions and clamping 
tails will adapt them to any can 
The additions are not permane 
They come off as quickly as 
clamp on. You're free to return | 
paddle power or any other me 
of propulsion described last mo 
[ “Three-Way Redwood Canoe" |. 

All major parts for the deck a 
tiller assemblies can be cut fro 
sheet of 5%” exterior plywood. 
mensions are given in the plans, 
you'll get the best fit if you make 
deck to match exactly the dimensi 
of your own canoe. 

To start, lay a 48"-by-39" piece 
plywood across your canoe’s g 
wales. Position its leading edge 
back of the bow. Then scribe the o 
line of the gunwales onto the botti 
of the plywood. Remove the sh 
from the canoe. Following the gra 
squared layout in the plans, pencil 
the straight-line sections at the r 
of the two curves you have j 
drawn. The leeboards will 
against these sections, so make s 
they are parallel. 

Now cut the sheet along the li 
and replace it on the canoe to che 
it for fit. Then scribe the inwales ji 
as you did the gunwales and fast 
the 2” guide rails just inside t 
scribe marks. With the rails attach 
the deck should lock in place vi 
set on the canoe. 

When you start on the mast st 
section of the deck you may have 
modify a few dimensions. Size t 
triangular bulkhead so that it ji 
touches the floor of your canoe wh 
the deck is in place. Size the m: 
hole and the boxing beneath it to 
snugly around the mast. 

Tiller-rudder assembly. This cc 
sists of a rudder run by a tiller a 
bellcrank mounted forward on t 
canoe. For the contro] links, use 
nonstretching rope or even a plast 
covered cable for best control. If y 
like, you can eliminate the bellcra 
assembly by making an extra-long 1 
ler hinged in the middle and attachi 
it directly to the rudder. 

Details for mounting the rudder 
a double-ended canoe are in t 
plans. If you have a flat-sterned t 
noe a pair of screw eyes threaded ir 
the transom make fine rudder moun 

'To set up for a sail, place the de 
on the canoe and tighten the clam 
ing blocks. Swing leeboards down 
a vertical position. Slip on the r1 
der-tiller assembly, step the ma 
raise sail, and you're off. | 


Better Canoe Paddle £ 


By JOHN M. JEFFERS 


A better canoe paddle than you can 
buy? Well, perhaps you can buy one 
just as good as you can make, but 
you'll certainly pay a great deal more 
than the three dollars or so you'll ex- 
pend for the materials to make one 
that will stand years of hard paddling. 

Traditionally, canoe paddles are 
narrow because they're usually shaped 
from a single piece of wood. But a 
hard sweep could break the shaft. 

' The paddles shown here are lami- 
nated and rarely break. They're light, 
comfortable in the hand, and attrac- 
tive. The time required to fashion one 
will help make it a prized possession. 

The features. The center shaft con- 
sists of two laminated strips of poplar. 
This adds great strength. 

The blade is light Philippine ma- 
hogany, a tough material ideally 
suited for gluing and exposure to 
moisture. Checking or warping is re- 
duced as well. 

The spoon-shaped blade increases 
thrust because the working area is 
concentrated near the tip. 'This fea- 
ture enables you to use a shorter pad- 
dle which reduces shoulder and arm 
action. It excels in shallow water. 

An extended tip at the lower end 
is useful for “poling” through shallow 
water, fending off rocks, or pushing 
over obstructions without breaking the 
blade. 


Strips of rubber cut from an inner tube are wrapped around wood 
parts of paddle to clamp them together until the glue has set. 
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How to Make a pts 


~ 
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Materials. Two pieces of ?4"-by- 
114"-by-length-desired (perhaps 60") m К 
rectangular poplar strips are needed м А 
for the shaft. Ash, spruce, or maple { | 
сап be substituted. To determine the 
length of your shorter paddle, just 
subtract 6" from the old standard | iie 
measurement: “Тое to chin or toe to “== Т 
eye." This will bring your paddle | | 
down to chest level. 

For the blade, you need one 34"-by- 
8"-by-20" mahogany plank. Also have 
on hand a good waterproof laminating 
glue, a high-quality finish, and one 
old inner tube to be cut into long 15" 
rubber bands to serve as clamps. 

Construction. Cut the mahogany 
across its diagonal, and then cut 1" 
blocks from the corners. Apply glue 
liberally to the insides (114” sides) 
of both shaft strips. Place together 
and wrap one rubber band (while 
stretching) around the center section, 
a second around the bottom tip. N 
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[Continued on page 112 


2—34" x 1%” STRIPS х 
LENGTH DESIRED 


WRAP WITH 
INNERTUBE 
STRIPS 


4 *34" PHILIPPINE MAHOGANY 
1" PROJECTION 


= : 
Co due ego MM: 
De DAMIEN " еы. & in gs E a ч 
ё ^ d EB ? ME. d $ 
- [' + A =. ^ ge ze Сй $ 
' Ж +. жо. PF PE ok pi 
f bro t "e Ра ЗЕР * - " 


kon Ж eer es LEL- - Еі. 


Paddles with a variety of 
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SEs CUT OFF, GLUE 
TO HANDLE 


handle and blade patterns can be made 
by method described by author, Choose the style you like best. 
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Self-Powered Gun 


for Electroplating 


Think of all the usable stuff you’ve 
thrown out because it would cost too 
much to have it replated. Now you 
can plate it yourself, at home. 

The job used to be strictly for 
pros; it involved highly corrosive, poi- 
sonous chemicals. But a safe and 
simple new system called Plate-a- 
matic changes all that. While it works 
on the same basic principle as con- 
ventional electroplating, its materials 
are nontoxic and the plating bath is 
eliminated. I’ve played with the kit 
for several weeks and find the system 
free of mess or danger. 

What does the trick is a hand-held 
plating gun with its own 12-volt pow- 
er supply built in (eight AA batter- 
ies). A clip, wired to the gun, is at- 
tached to the work, which has been 
cleaned to accept plating. As the ap- 
plicator at the gun’s nose touches the 
work, plating starts. 

No pressure is required—you sim- 
ply brush the pad over the surface, 
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maintaining contact. It takes about 
five minutes to silver-plate an item 
the size of the medallion shown here. 
A splash tray catches electrolyte for 
re-use. The manufacturer claims that 
two dozen teaspoons can be plated 
with the half-ounce of fluid supplied. 
(The kit contains that amount of gold 
and copper fluid as well.) 

Now, like Midas, I'm looking for 
things to turn into gold. Already I’ve 
gold-plated doorknobs, and I’m about 
to bring a Sybaritic look to our bath- 
room plumbing. 

The cost of the kit shown above is 
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What kit holds (clockwise from top): gun 
electrolyte fluid (gold, silver, copper), cop 


per practice tube, metal cleaner, polish 
cartridges, cloth, splash trays. 


surprisingly low—$19.95. It's a prod- 
uct of Item Corp. (1330 Beacon St., 
Brookline, Mass. 02146). Replace- 
ment fluids come іп 3'5-ounce bottles 
—enough to cover up to 10 square feet 
—priced at $6 for gold, $4 for silver, 
and $3 for copper. 'The kit contains a 
color-coded applicator cartridge and 
splash tray for each electrolyte to 
avoid contamination of the re-usable 
fluids. 

Since metal cleaner, polish, and a 
polishing cloth are also included, 
there's nothing else to buy. And the 
system's safe for kids.—Paul Wahl 
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Slick Kit 
for Plastic Signs 


(мды engraved nameplates and 
labels add distinction to desk top, of- 
fice door, or file cabinet. A kit to pro- 
duce such signs from rigid styrene is 
fun to use and could be the basis for 
a part-time business. 

The Arnemann plastic-engraver kit 
combines a Dremel 280 Moto-Tool 


Average nameplate takes five minutes. Ad- 
justment of guide arm to lettering strip 
changes letter size or converts to italics. 


Kit includes three jigs that clamp on hand 
grinder (shown assembled, and as they 
come), lettering strips, centering guides. 
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Bits are shaped from short lengths of 1a” 
twist drills. Grinder guide ensures proper 
angle. Carbide stone dresser comes in kit. 
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Fill cartridge with electrolyte. Cap has ар- 
plicator at one end, contact at the other. 
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Screw cartridge into nose of gun—you're 
ready to work as shown in photo, far left. 
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with alphabet and number guides to 
produce lettering (standard or italic) 
from under 3/16” to over an inch 
high. There’s also a foot rheostat for 
speed control; and hard-maple jigs for 
grinding the bits, edge-beveling and 
bending the plastic. 

If you buy the kit assembled, the 
$148.50 base price goes up $25. You 
also get 25 sheets of opaque white 
plastic to spray with any color enamel 
before cutting the letters through. Or- 
der from A. W. Arnemann, 3011 Star- 
ling Lane, Rolling Meadows, Ш. 
60008.—E. F. Lindsley 2 
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Old electric iron is adapted as heater; 
bending jig forms nameplate base. V-block 
is held down to fix angle during cooling. 


Jobs 


Sneaky Tool 
Snakes Cable 
Through 
Your Wall 


One of the toughest tricks of the 
electrician’s trade—and one you can’t 
duck—is drilling the holes you need 
to run cable through existing walls. It 
has always involved drilling one hole 
here, one hole there, then fishing 
around for the cable with a snake wire 
and the hope of fisherman’s luck. 

Now I’ve found a kit that makes it 
easy: an auger bit on the end of a 
long, flexible steel shaft, and a special 
tool to guide it inside the wall. And 
once the holes are bored, the shaft be- 
comes the snake that retrieves the 
cable for you. 

It works like this: You cut the hole 
for an outlet or switch, then shove the 
56"-long bit into the wall. With the 
guiding tool, you bend the shaft, 
guiding it up, down, or to the side, as 
required. When it hits a framing 
member, you thrust the tip into the 
wood to hold it in position. Then 
chuck the bit in an electric drill and 
pull the trigger. You’re through in 
seconds. 

On the job, this spindly drill works 
its way into some area where you can 
originate the electrical run, usually in 
basement or attic. You can also run 
laterally through studs. 

Now comes the biggest advantage. 
There's a hole in the end of the bit. 
With a special fastening device in the 
kit, you fasten the cable to the hole. 
Then when you withdraw the bit, you 
snake out the cable with it. There’s 
also a hole in the drive end of the 
shaft so you can snake the wire in by 
pulling on the bit end. This feature 
is a real time and temper saver. 

It takes about one time around to 
get the feel of the rig. A medium 
speed, or slower, with a variable- 
speed drill is best. The threaded tip 
on the auger—which pulls the drill 
into the work when you can't push— 
really takes a bite. The device is 
made by Diversified Mfg. Co., Box 
2202, Burlington, N.C. 27215. 

If you're planning electrical work 
on existing construction, the D'versi- 
bit will speed your work and make it 
easier. But wrap the handle of the 
guiding tool with tape before it slits 
your palms.—Jackson Hand 


Want a switch in an existing wall? This cut- 
away shows an easy way. Cut hole for 
switch box, guide drill through hole and 
drill into basement. Connect cable leg from 
existing wiring to auger with fastener (inset) 
and retrieve drill and cable. Wire cable 
to switch and the job’s done. 
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Guiding tool lets you bend the shaft inside 


wall (dotted line) by exerting pressure at 
tip and crotch (indicated by arrows). 
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Flasher 
Beacon 
for Your 
Boat 
or Car 


Its high-intensity flash can 
be seen through fog—or over 
vast distances on clear nights 


By RONALD M. BENREY 


Ны» the next best thing to your 
own personal lighthouse—a high in- 
tensity xenon-flash beacon that’s visi- 
ble for miles on a clear night. In haze 
or fog, too, this electronic flasher will 
outshine all conventional emergency 
lights on the market. 
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A xenon photoflash tube—a high- 
power type used in the electronic 
flashguns of pro cameramen- does the 
job. Electronic circuitry flashes the 
lamp about once a second, each flash 
a short, intense burst of white light. 
You can use a red or amber lens on the 
lamp, but you get maximum bright- 
ness of the blue-white light with a 
clear lens. 

Since the flasher is battery-power- 
ed, it can be used with any 12-volt 
battery or DC electrical system. 

How it works. The flasher utilizes 
the same basic strobe-light principle 
used to build the superbright flashing 


TO 12-VOLT 
BATTERY 


beacons for modern aircraft. Its cir- 
cuit consists of four stages: 

e A DC-to-DC converter, built 
around power transistor © and fila- 
ment transformer T1. This stage con- 
verts the battery's low-voltage DC to 
the 450 volts required to flash the 
flashtube. 'The transistor functions as 
an oscillator in conjunction with the 
low-voltage windings on T1. The gen- 
erated signal is boosted by the trans- 
former into a high-voltage wave form, 
which 15 rectified by silicon rectifiers 
D1 and D2 to produce a high-voltage 
direct current. 

€ Energy-storage capacitor Cl—a 


computer-grade electrolytic capacitor 
that is charged to a high DC volt- 
age (approximately 450-volts). The 
stored energy produces the flash. 

Ф A trigger circuit, built around 
silicon-controlled rectifier SCR and 
trigger coil T2. This stage delivers a 
very-high-voltage trigger pulse (about 
5,000 volts) to the flashtube once a 
second to activate the lamp. (We'll 
explain how, later.) 

€ The xenon photoflash tube—a 
glass envelope with electrodes at each 
end, and filled with xenon gas at low 
pressure. It's wired directly across 
the energy-storage capacitor. 


TO 12-VOLT 
BATTERY 


When the high-voltage trigger pulse 
is applied to the flashtube's trigger 
electrode, the xenon gas inside sud- 
denly converts from a good electrical 
insulator to an excellent conductor. 
Instantly, Cl's stored energy dis- 
charges through the tube, producing 
its burst of light. The xenon gas then 
reverts to its insulating state, per- 
mitting C1 to be recharged for the 
next flash. 

The trigger circuit that sparks the 
flashtube operates in much the same 
way as a modern car's capacitive-dis- 
charge ignition system. The SCR 


functions as an electrical switch that 


| TRIGGER 
CUT OFF LEAD 


PARTS LIST 


R1—1,000-ohm, 14-watt carbon resistor 
R2—4.7- megohm, 15-watt carbon resistor 
R3—1.5- megohm, i5-watt carbon resistor 
R4—1.0-megohm, !5- watt carbon resistor 
C1—40-mfd., 450-volt "computer-grade'' Č- 
trolytic ‘capacitor (Mallory CEAITASOAI} 
C2—.33-mfd., 200-volt plastic-film capacitor 
Tl1—Stancor Р-8130 12-volt filament trans- 
former 
T2—Stancor P-6426 photoflash trigger coil 
Q—RCA 2N3772 power transistor 
D1, D2—RCA SK3016 silicon rectifier 


SCR—GE C106B1 silicon-controlled rectifier 
FT—GE 


FT-118 Xenon flashtube (see text) 


L—NE-2 neon bulb 
Misc.: 


Aluminum minibox, 1!5" finned 
aluminum heat sink drilled roe TO. 3-type 
power transistor; silicone heat-sink com- 
pound; terminal strips; high-voltage in- 
sulated wire; automotive  utility-light 
housing with ‘additional lenses; automo- 
tive accessory plug for cigar lighter. 
Parts available from Newark Electronics 
Corp., 500 N. Pulaski Rd., Chicago 60624. 


Whether you're stalled in dense fog (far 
left) or in a remote area (left), this emer- 
gency flasher will bring help quickly. It 
plugs into the dashboard cigar lighter. 


dumps the stored charge in capacitor 
C2 through the primary winding of 
trigger coil T2. This causes a high- 
voltage pulse at T2's secondary wind- 
ing, which is routed to the flashtube's 
trigger electrode. 

The SCR is automatically tripped, 
roughly every second by neon bulb L. 

Building the beacon. It's housed in 
a 4"-by-5"-by-6" aluminum minibox. 
Circuit wiring is done on a group of 
terminal strips that support the small 
components and serve as wiring points 
for the leads of larger ones. Since the 
device is for outdoor use, perhaps in 
wet weather, limit the number of 
bolts or other fasteners that pene- 
trate the case. Instead, use epoxy 
cement to hold internal components. 

The aluminum box is not used as 
an electrical ground, so good electrical 
connection between brackets and case 
isn't necessary. If you follow the parts 
layout suggested in the photos and 
diagram, you'll have only six bolt 
holes through the minibox. 

'The xenon flashtube is sold at most 
photo supply shops, and by the Ed- 
mund Scientific Co., Barrington, N.J. 
08007. As supplied, it consists of a 
spirally wound flashtube on a wafer 
base. In the flasher, the tube simply 
protrudes through a hole cut in the 
top of the case. Make an L bracket 
of scrap aluminum, cement the tube's 
wafer base to it, and cement the brack- 
et to the minibox. 

Make a protective cover for the 
lamp—a necessity—from a standard 
automotive utility-light housing. Pry 
out the lamp socket crimped into the 
bottom of the housing, enlarge the 
hole, and cement the housing atop the 
minibox. 

Note also that the flashtube is elec- 
trically polarized. Its cathode elec- 
trode (the larger-size one) must be 
connected to the negative (—) side 

[Continued on page 116] 
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Heart of system is E-cell (here being in- 
serted). It integrates starts, running time, 
elapsed time, to tell you, by flashing a red | 
light, when to change oil. Computer doesn't | 
monitor engine condition. um 


хат 


Dash Computer | 
to Change Oil 


Simple mileage measurements are 
seldom the best way to tell when your 
car’s oil needs changing. Vital factors 
like the number of starts, engine run- 
ning hours, and overall elapsed time 
add to, or subtract from, oil life. Now, 
there’s an inexpensive real-time ana- 
log computer that uses an electro- 
chemical integrator to measure these 
factors and signal you when it’s opti- 
mum oil-change time. 

Originally developed as a mainte- 
nance-scheduling device for trucks 
and industrial rigs, the Sentry/7 has 
been programed for passenger cars. 
The time, start, and run integration 
was worked out in cooperation with a 
major oil company to reflect actual 
oil condition—what your odometer 
cannot tell you. 

Sentry/7 is available from the 
Bissett-Berman Corp., P.O. Box 655, 
Santa Monica, Calif. 90460. The 
price, including a spare E-cell and 
postage, is $19.95.—E. F. Lindsley 
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IGNITION SWITCH 


Computer wiring is simple: Continuous tap 
to battery measures elapsed time; to igni- 
tion wire, running-time; to starter, cranking 
time. No tools are needed; terminals are 
crimp-type plastic clips with contactors 
that penetrate the wire insulation. Unit is 
secured to the dash with adhesive, is re- 
movable when you trade the car. 
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SHOP IALK 


By ROBERT P. STEVENSON 


Some facts you may never have known about garden hose 


August is an appropriate month to think about garden hose. Periods 
of drought are likely to occur now, impelling you to get out hose and 
sprinkler to water your lawn and/or garden. How long it will take to 
apply the water the soil demands for healthy plant growth depends on 
inside hose diameter. That ought to be obvious. But just how long? 
Suppose you want to apply an inch of water on 5,000 square feet of lawn 
(an area 50 feet by 100 feet). Data from the Swan Rubber Company 
give surprising comparisons. Granted normal city water pressure, you 
would spend 11.4 hours applying an inch of water through a hose with a 
34-inch inside diameter. Through one with a 54-inch diameter, the time 
drops to 3.1 hours. For 14-inch, the time is 5.2 hours. So, in buying a 
hose, remember that it's inside diameter that counts. Hoses with the 
same outside diameter can have different wall thicknesses—and there- 
fore different inside diameters. 

Traditionally, garden hose always has been round. But at least two 
manufacturers this year are offering hose that lies completely flat when 
empty but opens up round for full water flow. Swan and Colorite both 
point out that flatness makes the plastic hose easier to coil and store. 
It's available in 50-foot lengths in 54-inch diameter. 


A further report about Nevada and Oregon hammers 


Last January I wondered here why certain tools that look to me like 
ordinary sledge hammers are called either Oregon or Nevada striking 
hammers. A letter from E. H. Appleyard, New York City, whose com- 
pany sells such hammers made by the Hubbard Tool Division, Pitts- 
burgh, Pa., now brings further information. Mr. Appleyard said he put 
the question to Al Laessig, chairman of Hubbard, who has made more 
such hammers than "any man alive." Mr. Laessig replied that Nevada- 
pattern hammers were designed for Nevada miners who wanted a “long, 
slender sledge hammer to drive drills and bull points" more effectively 
than could be done with the usual sledge. Oregon-pattern hammers, he 
said, were developed for Oregon woodsmen who wanted “a shorter, 
stubbier sledge hammer to use in driving wedges." 


New spray material lubricates two dissimilar metals 


Some interesting claims are made for a 
new silicone lubricant now available from 
General Electric for use on surfaces that 
normally are difficult to lubricate. It's said 
to have the ability to lube dissimilar metals, 
for example garage doors where steel wheels 
roll on aluminum tracks. It's also recom- 
mended for the doors in shower stalls where 
moisture and soft metal often impede move- 
ment, for aluminum windows and screens 
where moisture and exposure corrode the 

nili "s channels, and for water pumps. Price of 
a ан, ~ — the six-ounce aerosol container: $1.39. 


Recent publications you may find of value 


A book that I picked up recently has an intriguing title: The Moon- 
lighter's Manual. Written by Jerry LeBlanc for Nash Publishing Corp. 
(9225 Sunset Blvd., Los Angeles 90069), the book compiles ways all of 
us might make extra money outside our vocations. But I found it dis- 
appointing; it gave me no new ways for making an extra buck... If cer- 
tain terms used in the field of electronics sometimes stump you, you 
might get another new book I’ve seen—- Rudolf Е. Graf's revised edition 
of the Modern Dictionary of Electronics, published by Howard W. Sams 
& Co. and Bobbs-Merrill. Rudy often writes for this magazine, too ... А 
16-page pamphlet available for 60 cents from Independence Specialties 
(505 Independence Ave., Philadelphia 19126) has information that may 
help those who cut cabinet panels with a portable circular saw. 'This 
firm sells the Sure Square saw guide, described in PS recently. 
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Woodworking 
Tools 
That Make 


You an Expert 


Carefully made, these six jigs for 
a table saw will promote any man 
into the professional class sooner 


2” 
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Blade-projection gauge 
Ву R. J. De CRISTOFORO 
It's more accurate than sighting across 
a blade against a scale held vertically. 
Use this gauge with a saw blade, dado, 
molding head. Make the post in two 
pieces and glue them together. Then 
size the slide for smooth action. You 
can use a ready-made dressmaker's tape 
for the graduations or lay out your own 
on heavy paper, using dry transfer nu- 
merals you can buy in a stationery store. 


Accuracy is usually the only difference 
between an expert and tyro woodworker. 
The tyro can achieve accuracy, of course; 
it just takes him longer. These table-saw 
gauges, carefully used, will help him get 
into the expert category sooner—the stage 
where accuracy comes the first time around. 

Strangely enough, even though all six 
have been job-proven time and time again 
in my shop, only one of the gauges is avail- 
able as a commercial table-saw accessory. 
That’s the miter-gauge hold-down. 

Making them yourself, however, is half 
the fun, and once you have them completed 
they'll last you a lifetime. 

Before you start, pause long enough to 
observe that all are honest-to-goodness 
tools. Decide beforehand that you are go- 
ing to produce quality items. Be even more 
critical of your own work than you would 
be of a commercial product. Work slowly, 
carefully. Sand all parts and apply at least 
two coats of clear sealer with a steelwool 
rubdown between coats. 

Between use, store your new accessories 
as you would any other fine tool. 


Blade-tilt gauges 


Lay out the gauges with a protractor. Cut 
them to approximate size, and then finish 
on a belt or disk sander. Hardboard-sur- 
faced plywood is a good material. Provide 
perfect angles so you'll be sure when you 
set the saw blade. It's okay, after you have 
the angles, to bevel the edges on the table 
saw. You want to end up with an edge nar- 
row enough to fit between the teeth on a 
saw blade. Thus you use the flat of the 
blade for checking. The gauges should cov- 
er all commonly used angles. The 14” bolt 
(photo) is included so the set can be kept 
together in a workbench drawer. 
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|” DEEP GROO Miter-gauge extension 
You get good support for crosscutting (photo left) with this exten- 
| sion. A line on the work lets you set accurately to the kerf іп the 
2 Р" extension, and you avoid sighting by eye with little or по рге- 
(ATTACH AFTER “cision. A sliding stop makes the extension a good tool for mul- 
г: SLOTTING) «_ <“. tiple cutoff work, either square or miter-type cuts. The sliding- 
| stop lock is a 74” bolt and wingnut. Wood screws through the 
ge). miter gauge hold the extension in place. 

Pod Start by sizing the extension. Form the dovetail as shown in 
“8 steps 1 and 2. The undercuts can also be done on the table saw 
by making two bevel cuts with blade projection set to match the 
:*. depth of the groove—about 15 degrees should do it. The 14” slot 
72.9 down the center of the dovetail can be formed with a couple of 

^4  rip-type passes on the saw. Cut the slide from 34” stock. Attach 
the stop to the slide with glue and two finishing nails. When you 
attach the extension to the miter gauge, let it extend on the right 
side, just far enough so that the blade will cut a kerf through it. 
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Rip-fence stop block 


Here's a more > professional way of doing those jobs so often done 
: ш | Ld] ! by clamping scrap wood to the fence. Using 34” plywood, form 
ES . I [P 8 M NEL ES HI .3 the two sides and spacer of the stop block, and assemble with 
a СЭ ран —Ó—]— Б) ү! | : glue. Then drill through all three pieces for the two 14” bolts. 
| Drill for, and press-fit, the T-nut before doing the assembly. 
i Clamped anywhere on the rip fence, the block (photo at left) 
: gauges the length of stopped cuts whether you are working with 
T s .3 а saw blade, dado, or molding head. You can also use it for cut- 
узин ыз ting off narrow pieces of identical length when there's danger 

4&4 of jamming or kickback. Since the thickness of the side of the 
stop is constant, you always know exactly how much to compen- 
sate for when setting the rip fence. 


RIP FENCE PLUS 
3 (87) +" 
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Miter-gauge hold-down 


Slippage is prevented with this tool. The 
hardware to make one to fit your saw can 
be found in well-stocked hardware stores. 
If your gauge bar doesn't have a hole in the 
forward end, drill one and tap it for a М” 
bolt. Chances are that your bar has a tapped 
hole in the top edge. Check this for fine or 
coarse threads, and buy a bolt to suit. Form 
the bar in two pieces, then glue them to- 
gether. If you can't find a suitable square 
nut for the eyebolt, make one yourself, tap- 
ping it to suit the eyebolt threads. If you 
find one that's suitable, size a slot in the 
bar to take it. The hold-down helps, even 
on simple crosscutting jobs (above, left), 
but you'll appreciate it most on miter cuts 
where it guards against creep. 


Slotting jig 
for dowels or tenons 


The need to slot dowels or square tenons 
may not arise often. But pick a project call- 
ing for such work and you'll find this jig 
makes a tough job simple. When you make 
it, make it for more than one-time use by 
providing extra openings for a variety of 
sizes. The drawer pull makes the jig easier 
to handle while doing a slotting job. 
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Making Glasses Fit Your Job 


A second bifocal, one in 
another spot, even trifocals 
could improve your work 


By JACK RUNNINGER, O.D. 


Ты опе ТУ commercial I like to 
watch. It’s a favorite because it is 
typical of my own handiwork: A do- 
it-yourselfer breaks a bathroom tile 
attempting to drill a hole in it; he 
cuts out two pieces of plyboard with 
a hand saw only to discover that his 
pieces don’t come close to fitting. The 


Standard bifocals force you into an unnat- 


ural position, like this, when you must see 
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overhead. But put a second bifocal in top 


When you work on the engine of your car, you need good vision an arm's length away. 


point of all his bungling is that you 
need good tools to make good repairs 
or build fine projects. 

A friend watching this inept work- 
man began talking about the equip- 
ment he owns. But he failed to men- 
tion the most important tools in his 
shop—his eyes. 

Many of us give these important 
tools little or no care. Those who 
wear glasses often fail to fit them to 
the type of work being done. 

How your eyes work for you. Just as 
steel tape, calipers, or gauges gather 
information for a job, your eyes gath- 
er information for your brain. You 
don't see in the eye itself; you see in 
the brain. 


m. i2 - 
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part of lens and you сап use it as above 


—- 


The eye receives light rays reflected 
from objects and converts this light 
energy into coded electrical signals. 
These pass along the optic nerve to 
your brain. Your brain then sees by 
interpreting the signals and decides 
what action should be taken by your 
arm and your hand—to which a saw 
or lathe is simply an extension. 

The brain's decisions and actions, 
like a computer's, are only as good as 
the information fed to it. If your eyes 
send faulty data to your brain, the 
brain sends wrong signals to the arms, 
hands, or foot controlling the work. 
Then the job is botched—or worse, you 
get injured. Take these three recent 
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Fig. 7 
Pick the lens for you 


Second bifocal at top of lens (1) is 
often needed by a man who must 
see at close range vens = mme 
perhaps even a trifocal . upper 
bifocal (2). For work at close eye 
level you need a high-set bifocal (3). 
A roofer or anyone working on scaf- 
folding may need very low bifocal 
(4), ribbon bifocal he can look under 
(5), or, if he looks overhead, no bi- 
focal below but one above (6). Typist 
or bookkeeper normally needs wide 
bifocal (7) or trifocal (8). Chart by 
American Optometric Assn. 


PERSONAL-USE REPORT 


Magic Rod That 
Speeds Dinner 


Everybody knows about insert- 
ing solid-metal pins into a roast to 
speed up the action. Now, using a 
space-development  principle—the 
"heat pipe"—there'ss a pin that 
works many times more efficiently. 
The Thermal Magic cooking pin, 
the maker says, cuts roasting time 
in half—saving heat, conserving 
juices, and permitting you to have 
half a roast well done, half of it 
rosily rare. 

I tried one. It works. It did cut 
roasting time way down, and pro- 
duced juicy, evenly done meat—but 
with less of the usual pink-to-well- 
done cross section. 

'The maker is Energy Conversion 
Systems, 623 Wyoming S.E., AI- 
buquerque, N.M. 87112. Prices 
(for 9", 15", 19" pins) are $5.95, 
$9.95, $14.95.—Everett H. Ortner 


VAPOR = r 

CONDENSES, WATER RETURNS 
GIVING UP,--~ BY “THERMAL 

ITS HEAT -PUMPING" ACTION 


STAINLESS-STEEL 
OUTER SHELL COPPER INNER SHELL 
— DEPTH LINE 
a 
HEAT TURNS - | FROM 
LIQUID TO VAPOR HEAT 


Boiling-condensing cycle speeds heat 
transfer. Liquid in the lower end of rod 
picks up oven heat, vaporizes, and re- 
leases heat at upper end. Condensing, 
it returns along the copper-shell wick. 
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THE SKILLFUL DRIVER 
If a Tractor Blocks You... 


When driving along a two-lane country road at maximum 
legal speed, you're approaching a small hill that hides an 
easy right-hand curve. You get to the top of the hill and 
suddenly there's a tractor doing about 25 mph right in 
front of you. You can't pass, for there are cars coming the 
other way. The shoulder on your side isn't wide enough, 
but you may have to use it if oncoming traffic is too heavy. 
What evasive action can you take? 

You have to avoid hitting the tractor, naturally. Brake 
hard; you have to lose all the speed you possibly can as 
quickly as possible. Don't count on the farmer to drive off 
to the shoulder. If there's a gap in the traffic flow in the 
other direction, nose into it while braking. When the left 
lane is clear, pass the tractor, even if a third car is in 
sight. It will only take a second to pass the slow tractor, 
and you'll be safely back in your own lane before oncom- 
ing traffic gets too close. 


AUGUST 1970 | 97 


Waiting for Apollo 13 
[Continued from page 46] 


quarters above, however, are comfort- 
ably air-conditioned. 

The two weeks I spent on board 
before splashdown included many 
press briefings. Surprisingly though, 
we were told very little about how the 
mission was going. In fact, we got 
less information on what was going 
on than you received over ТУ. 

As newsmen, we expected that the 
explosion aboard the service module 
must have increased interest in the 
safety of the astronauts and in their 
recovery. But we learned more about 
this via conversations through Jim 
O’Connor’s ham radio patches than 
through official sources. It was hard 
to escape the feeling of being on an 
isolated island. 

As the emergency splashdown got 
closer, weather forecasting became the 
overriding interest aboard ship. In the 
last recovery exercise, only four of the 
five scheduled helicopters left in a 
thunderstorm to go through the final 
drill. The recovery chopper, two with 
swim teams, and a fourth used to relay 
information all completed their prac- 
tice missions. 

Weather was so bad that the photo 
bird, carrying the live remote TV cam- 
era, never took off. On his return, 
Lt. Ernest Jahncke, the 26-year-old 
lead scuba swimmer, reported visibil- 
ity better under water than above it. 

So, when the forecast for the day 
of splashdown predicted generally 
cloudy skies, frequent showers, and 
occasional thunderstorms with gusts 
of 30 mph, there was considerable 
gloom. The helicopters and swimmers 
had proved themselves able to handle 
the weather. But there seemed little 
chance that we'd see the space capsule 
floating down on its three bright 
orange chutes. 

Thus, the Friday morning of re- 
covery was a happy surprise. Bright 
sunshine, practically unlimited visi- 
bility, only a few white clouds in sight. 
And as you probably saw on ТУ, the 
recovery was one of the clearest and 
easiest on record. 

Splashdown! The five helicopters 
went off on schedule—an hour before 
splashdown. We got the word of the 
astronaut's entry into the earth's at- 
mosphere at 7:55 a.m., and heard a 
soft but definite double sonic boom 
about six minutes later. Then, almost 
dead ahead less than four miles away, 
I spotted the drogue chutes, then the 
three main chutes, as Odyssey settled 
to the sea. 

There was brown smoke trailing up- 
ward as the astronauts dumped their 
remaining fuel. 

The space journey that started 
April 11, ran into trouble April 13, 
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and returned April 17, was about over. 

The photo bird with its live TV 
color camera was in close over the 
floating capsule shooting pictures of 
helicopters Swim One and Two drop- 
ping their men, and Old 66 retrieving 
the astros. All was being instantly 
televised on ship as it was all over 
the world. 

But the sailors on the Iwo ignored 
the tube and swarmed over the deck. 
Eyeballing the event directly was far 
more gripping than watching an even 
closer view on the tube. Everybody 
had a camera, many had two or more, 
and 45 minutes after splashdown the 
three space heroes were being photo- 
graphed aboard the Iwo Jima by hun- 
dreds of sailors. 

You probably saw a brief reception 
topside. Then the astros—tired and 
pale but amazingly fit—were hustled 
down to the hospital bay for speedy 
examination by nine doctors. 

Five bells and all’s well. Haise had 
a mild urinary infection, but in less 
than three hours after splashdown, 
Lovell and Swigert were prowling the 
hangar deck and poking around their 
scorched command module. I was 
alongside, shooting pictures as Swi- 
gert went back inside to retrieve some 
camera gear and other personal items. 

That evening, there was a formal 
dinner in the officers’ wardroom. You 
could feel the impact of the wave of 
emotion that swept over the men in 
white uniforms as Lovell and Swigert 
walked into the room. Haise was still 
in sick bay; but Lovell and Swigert, 
less than 10 hours after splashdown, 
had regained much of their healthy 
color. Although obviously still some- 
what tired, they stacked away a huge 
dinner of steak and lobster, and even 
stayed long enough to watch a replay 
of the recovery on the ship’s closed- 
circuit TV before going off to a well- 
earned rest. 

During the night, the Iwo Jima 
pushed northeast at a vibrating 20 
knots toward U.S. Samoa. In the 
morning, I was in the lead helicopter 
with other correspondents, making a 
100-mile flight from the carrier to the 
Pago Pago airport. 

The astros followed us, each one 
in a separate helicopter with a doctor. 
It was a hot, noisy trip, because there 
is no insulation against the bake and 
blast of the powerful twin-jet engines. 

The first land the astros touched 
was Samoa. There they got a riotous 
hour-long welcome, complete with na- 
tive dancers, before boarding a giant 
Lockheed C-141 Starlifter for the 
flight to the Presidential welcome at 
Honolulu. The voyage of Apollo 13 
was well and truly over. 
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Super Flywheel 
[Continued from page 43] 


first actual hardware of the project. 

Surprises in flywheel lore. When 
Rabenhorst began by looking at con- 
ventional-flywheel designs, he met 
with surprising facts: 

A plain solid-disk flywheel can 
store 50 percent more energy than a 
heavy-rimmed one (the kind that 
“flywheel” evokes to most people) of 
equal diameter and weight. A disk 
that bulges at the center gives a fur- 
ther 50-percent gain. So North Amer- 
ican Rockwell learned by giving an 
IBM 7094 computer the task of de- 
signing an optimized flywheel shape. 

You'd expect the opposite—ideally 
a flywheel’s mass would all be in its 
rim, for the advantages of the longest 
lever arm and the most kinetic energy 
from fastest travel. So it would be 
with an unbreakable flywheel—which 
does not exist in this non-ideal world. 
What NAR's computer sought and 
found, in the bulging optimized disk, 
was the shape that equalizes outward 
stress throughout a flywheel. Such a 
rotor plainly can outspeed an uneven- 
ly stressed one, which would give way 
sooner (at the point of greatest 
stress). And the faster a flywheel can 
spin, the more energy it can store. 
Perhaps it took so long to discover the 
optimized shape because, although 
flywheels have been around for 5,000 
years, pushing them to extreme 
speeds is something relatively new. 

To Rabenhorst, the optimized disk 
is the ultimate in design refinement 
for conventional flywheels. Furthe 
advance needs his super flywheel's 
radially strengthened materials. 

A simple super flywheel, he sug- 
gests, could be just a bar-shaped bun 
dle of wires clamped at the center an 
free at the ends—a “wire brush" r 
tating on a central axle. 

Bonding parallel filaments in 
strip, and stacking the strips into 
bar, gives a starting point for more 
refined designs. For example, addin 
shorter strips to the oblong bar's out 
side builds up an equalized-str 
“bar” super flywheel, like NAR's op 
timized disk in cross section. 

Trade-offs of advantages sugges 
varied shapes. Even in a high vac 
uum, air drag counts. A disk-type su 
per flywheel with less air drag tha 
a bar could be of layers made by fan 
ning strips of an oblong stack throug 
a half-circle. Fanning them out an 
back yields a knife-edged wedge-ty 
design with even less air drag. 

At this writing, relative merits o 
these and other shapes were still bein 
weighed. It could be that one of the 
may set the style for flywheels of th 
future—and make Rabenhorst's dream 
car come true. 


VACUUM TOILET 


Closed pipe-drain system is kept at 7Y2 psi 
by vacuum pump. Waste goes to collecting 


COLLECTING TANK 


VACUUM PUMP‏ | ر1 


tank, is automatically emptied into catch 
basin, or periodically pumped out. 


SANIVAC-Revolutionary 
Vacuum Toilet 


Air-powered sewage system 
is cheaper, uses less water, 
and reduces water pollution 


By A. M. WATKINS 


F inally, something dramatic is being 
done to improve ye olde American 
water closet. Sanivac, invented by 
Swedish engineer Joel Liljendhal, is 
the first real innovation in waste-dis- 
posal technology since running water 
brought the privy indoors. 

Sanivac is a complete disposal sys- 
tem, not just a new toilet-bowl design. 
It requires only a bit over a quart of 
water per flush, compared to five to 
seven gallons for the conventional 
toilet. 

That promises savings of 25 to 30 
gallons of water per person, per day— 
roughly 10,000 gallons a year for each 
member of a family. And plumbing 
cost, one of the big bites in construc- 
ticn, may be cut 30 percent, on the 
average, by the next time you build 
a new home. How’s that for a budget 
saver? 

It’s an antipollution fighter, too. 
The human waste contaminating our 
waterways could be sharply reduced 
by this new disposal system. It sep- 
arates the foul “black” water (toilet 
waste) from the “gray” water (all 
other household waste). As a result, 
a sewage-treatment plant for the Lil- 
jendhal system could be far more 
effective, at far less cost, than are the 
plants now in use. The gray water 
from your home is comparatively 
harmless, needs little treatment, and 
can often be reused for industrial pur- 
poses or for irrigation. 

How it works. A powerful shot of 
air, rather than water, is the key to 
Sanivac’s operation. Push a button 
and whoosh—a plug of air sweeps 
through the bowl to carry off all waste 


through a drain pipe at the rear. Then 
the bowl is sprayed with water for 
cleaning and filling. The entire flush 
cycle takes just seven seconds. 

The power for the air sweep is pro- 
vided by holding the drain pipe at a 
constant partial vacuum of 71% psi, 
or one-half atmospheric pressure. A 
valve at the rear of the toilet seals off 
the drain pipe, preserving the vacuum. 
It opens only when the bowl is flushed, 
automatically causing room air to 
sweep through the bowl and flush it 
into the vacuum-held drain. The valve 
is closed after three seconds. About 
315 cubic feet of air are used for 
every flush. 


Flush valve above is regulated by mechan- 
ical timer on rear panel, seen at right. Wa- 
ter valve opens for three-second flushing. 


Water tank is gone, and open-air ring under 
lid (see photo below) lets in flush air. Here, 
inventor points out flush button at rear. 


Second timer cleans and fills bowl. Oper- 


ating mechanism inside rear cover is non- 


corrosive, removable for servicing. 


2-GAL. | 32-GAL. 
— Mi «*————————————————————————— 
BLACK WASTE B ‘GRAY WASTE 


Antipollution aid, Sanivac cuts 
bathroom sewage (black water) to 
two gals. per person per day, in- 
stead of 25-30 gals.; cuts total 
water used from 60-100 gals. to 
32 gals. per person per day. 
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The whole outdoors will gain, and you'll 
have better engine performance if you 


Tune Your Car 


to 


By E. F. LINDSLEY / PS Midwest Editor 


Even though you do not drive а 70 
model car gussied up with all the lat- 
est antipollution gadgets, you can 
probably reduce offensive emissions 
at least 55 percent by a few do-it- 
yourself tuning tricks. Moreover, 
you'll need no exotic parts, gimmicks, 
or way-out techniques. 

Proof of the miracles possible from 
simple, on-the-nose adjustment—plus 
a special twist or two—comes from a 
recent demonstration by graduate 
student engineers at the University 
of Michigan. 

Dave E. Cole, assistant professor 
of mechanical engineering, called it 
a “real-world” approach to exhaust 
pollution. Called ENACT  (Envi- 
ronmental Action), the program was 
almost totally conceived and accom- 
plished by young, concerned stu- 
dents, who invited the public to bring 
cars to the University automotive lab. 
The students did all the work and 
made the emission tests. Talking at 
the trimester break with engineering 
grad students David Olds and Joe 
Gall and undergrad A. Harvey Bell, 
all Society of Automotive Engineers 
members, I heard that the public re- 
sponse to the offer of an anti-emission 
tune-up was so great that over 100 
cars were lined up on the laboratory 
ramp by eight a.m. on a Saturday 


Cut Pollution- NOW 


Accurate timing follows detailed cleanup or 
replacement of plugs, wires, PCV valve, and 
distributor parts. U. of Mich. tune-up ex- 
perts say: “Stick to the book on timing set- 


morning. More than 200 were turned 
away. 

What the tests showed. On the 50 
cars actually serviced that day, cars 
ranging from '62 models to '69s, the 
results were dramatic. 

€ Carbon monoxide and unburned 
hydrocarbon emissions were reduced 
by an average of 55 percent at idle. 

e On some cars with seven to 10 
percent carbon monoxide in the ex- 


ting." A good, bright ti timing z light Бенз ана 
опе shown requires 115 volts. Readjust idle 
speed on your carburetor to hold proper 
timing rpm as shown on tachometer. 


haust, CO was cut to a fraction of one 
percent. 

e Many cars found with unburned 
hydrocarbon emissions of 3,000 ppm 
left, after tuning, emitting only a few 
hundred parts per million. 

Obviously, although recorded mile- 
ages on some cars ranged up to 
90,000, the real dogs with serious in- 
ternal mechanical defects could not 
be tuned and had to be bypassed. Su- 


1° Clean engine first if possible, but at least clean carburetor and 9 Clean or replace PCV valve regularly. Remove it and soak in 


check for free choke, throttle, and linkage. Carburetor cleaner 
or lacquer thinner will cut gum and varnish. 
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solvent until no traces of brown varnish discolor clean solvent 


when sloshed. Check both hose and carburetor. 


University lab report proves what we all can do · · 
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Pollution can be reduced significantly, even 
on older or high-mileage cars, as shown by 
hydrocarbon emission tests before and after 
tune-up by engineering students at Univer- 
sity of Michigan. Although cars mechan- 
ically too unfit to tune were eliminated, 
the 50 that were tuned and tested were a 
typical cross section of today's vehicles 

Tune-up procedures used at university lab 
are standard—easily duplicated by home 
mechanics. Distributor cap, burned points, 
and bad plugs at left came from cars 
brought to lab for student tune-up. 


Burned-up points 


Fouled and broken plugs 


perficially, however, a large number 
of the cars were, according to Prof. 
Cole, in “terrible” condition. Amaz- 
ingly, nearly all were brought back 
to very acceptable performance and 
emission levels by replacement of a 
few ignition-system parts and adjust- 
ment of timing and carburetion. 

The results of the ENACT pro- 
gram show how much the ordinary 
car owner can do about air pollution 


ea | 


in his own community. For the pres- 
ent, at least, possibly awaiting strin- 
gent laws on car maintenance, reduc- 
tion of exhaust pollution will depend 
pretty much on just how willing the 
majority of drivers are to accept per- 
sonal responsibility for the mainte- 
nance of their cars. 

Lead pollution not involved. Pollu- 
tion from tetraethyl-lead was not 
considered in the Michigan tests. 


High and low idle settings, as well as other linkage adjustments, 
should follow shop manual. Adjust low idle with engine warm, 
choke open. Adjust idle further as tune-up progresses. 


Lead pollution tends to be particulate 
in form, rather than gaseous, and may 
seriously affect the performance of 
future antipollution devices. Both 
car makers and gasoline refiners are 
working on the problem [Getting 
the Lead Out of Gas," PS, June '70] 
and a wealth of changes are in the 
offing. 

The Michigan procedures are 
aimed at cars now on the road. Even 


Nonmetallic ignition wires suffer from abuse. Ohmmeter 
shows those with no continuity or extremely high resistance. 
Best bet is new wires. Exact harness for your car is best. 
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| Gap ignition points with wire gauge or 


dwell meter. Contacts must seat square- 
ly and be free of grease or oil. Pulling the 
distributor is not always necessary. 


Wrong cam lube is death to points. Use 
a minute dab of grease made especially 
for distributor cams. Distribute grease on 
cam evenly to avoid chance of throw-off. 


7 Reusable plug has accurate gap, and 


clean, sharp electrodes after 5,000 miles. 


Plugs with rounded corners need sharpen- 
ing, regapping. Replace at 10,000 miles. 


Lean mixture without misfire is real trick in setting idle for 

low emission. First set idle screws for smooth idle at maximum 
vacuum. Reading here is 18 inches of vacuum at 600 rpm. Mix- 
ture is too rich. Unburned hydrocarbon emissions are high. 


if you find it necessary or convenient 
to run on the lightly-leaded fuel now 
becoming available you will certain- 
ly do better if your engine is properly 
tuned. 

It is significant that the U. M. lab, 
in Detroit’s backyard, is probably one 
of the most extensively equipped in 
the world. Right now, emission and 
combustion studies, here and else- 
where, are ferreting out secrets of en- 
gine combustion that have puzzled 
engineers for years. Sophisticated 
space-age instruments are now be- 
coming available to pry open the se- 
crets locked in the split-second engine 
digestive process. 

All cars can be improved. Some of 
these lab-level instruments were on 
hand to permit a full day of real- 
world matching of computerized wiz- 
ardry against the garden-variety me- 
chanical work of the students. The 
tests gave genuine engineering data— 
not corner garage or publicity flim- 
flam. No great expertise is needed to 
look at the curve plots and see: 

€ The unburned-fuel cutback was 
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most impressive on old, high-mileage 
cars. 

ө The post-1968 cars, with emis- 
sion-control devices, started at a sig- 
nificantly lower level of hydrocarbon 
emission, but, unmaintained, were 
climbing out of control at about the 
same rate as the older cars. 

ө Tuning the post-1968 cars pro- 
duced almost spectacular results. 

Of course, the weekend mechanic 
is not going to have access to the 
wealth of instrumentation, or—prob- 
ably—the knowledge to use it that the 
U.M. students enjoy. Bear in mind, 
however, that complex instruments 
were used to prove a point. Time, 
parts, and youthful skills did not lend 
themselves to any more or any better 
work than you can do at home. In 
fact, with only a few of the test in- 
struments shown in the PS Home 
Diagnostic and Tune-Up Center, 
[Jan. '70], you can probably dupli- 
cate the University's emission-control 
tuning any time you want. 

The tools you need. To do a clean- 
up tune-up you'll need a timing light, 


Lean each idle screw (on V8) slowly until engine starts to miss 

and run rough. Richen for good idle without misfire. Setting 
shown is 17 inches, one inch off rich idle. Proof of steady engine: 
1/10-sec. exposure without blurring gauge needle. 


tachometer, distributor point-gap 
gauge or dwell meter, a vacuum gauge 
(highly desirable as a backup to the 
tach), and a shop manual or access 
to factory specs for your car. 

A compression gauge is definitely 
recommended, since a wheezy engine 
can't be tuned. However, if your car 
needs overhaul, you likely know it 
anyway and a try at a tune-up can't 
hurt. 

Unless your car is fairly new or has 
recently been through a shop you'll 
probably need ignition points and ca- 
pacitor, spark plugs of correct reach 
and heat range, and an air cleaner 
replacement element. You may also 
need a distributor cap and/or rotor, 
spark-plug wires, and a PCV valve. 

At worst—including miscellaneous 
solvents, perhaps rocker gaskets, an 
in-line fuel filter, and incidentals—the 
job should cost under $25. 

Professor Cole and his students 
emphasized that there is nothing 
mysterious about the procedures. All 
timing and aes £ are on-the- 
; page 113] 
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FLAIR—Floating Airport 
[Continued from page 55] 


seful surface area of more than 1,000 
cres. H-shaped, it would have two 
2,000-ft. runways—adequate for the 
iggest airliners—four parallel taxi- 
ays, gate positions for 60 aircraft, 
arking space for 36, and mainte- 
ance hangars for 12. It’s estimated 
iat these facilities could handle up 
» 100 aircraft landings and takeoffs 
er hour. 

Passenger terminal and cargo area 
ould be on two levels below deck in 
ıe structure’s midsection. Two har- 
ors would accommodate cargo ships, 
inkers, and other surface craft serv- 
ig FLAIR. 

Airport-to-shore transportation for 
assengers could employ vehicles 
ich as STOL and VTOL aircraft, 
overcraft, hydrofoils, and high-speed 
rry boats. Dispersal of passengers 
› numerous subterminals ashore 
ould eliminate some of the traffic 
roblems common to land-based air- 
orts. 

FLAIR would be assembled of 200- 
jot-square modules to be prefabri- 
ited on shore, brought to the site 
y tugboats, and maneuvered into 
lace by cables. No underwater con- 
ruction work is involved. 

Each module consists of a deck of 


THIS LATEX STAIN 


outlasts conventional stains 


Valspar Redwood 
Latex Stains re- 
tain color and 
resist weather 
better than con- 
ventional stains 
by as much as 2 
to 1. Will not 
crack, peel or 
blister and tools 
clean up with 
water. Choice of 
semi-transparent 
or heavy-pig- 
mented finishes. 


LATEX STAIN 


SEQUOIA REDWOOD 


Write for FREE Brochure: 
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ncrete slabs (precast and partially 
estressed) fitted into a supporting 
id of structural steel connected by 
artical steel columns to the buoyan- 
y chambers below. The buoyancy 
1ambers, made of reinforced con- 
ete, are connected in an egg-crate- 
e grid and covered by spherical 
mes of concrete. Each module is 
chored to the ocean floor at a depth 
200 to 500 feet by taut mooring 
bles secured to a reinforced con- 
'ete anchor weighing 1,075 tons. Ex- 
‘ass buoyancy of the chambers pro- 
des the *lift" that keeps the cables 
ut. 

The platform is positioned well 
yove the water, safe from the high- 
st wave; the buoyancy chambers are 
ibmerged below the wave base, in 
lm water. This design, with taut 
ible anchorage, minimizes vertical 
id lateral movements of the struc- 
re, providing extreme stability even 
heavy seas. 

FLAIR can be built now. All of 
e materials, tools, and techniques 
‘e available. Construction would 
ke about four years and cost be- 
veen 1.1 and 1.4 billion dollars. 
Credit for originating the floating 
rport idea belongs to Edward К. 
rmstrong, who invented the “Sea- 
оше” way back in 1924. Although 
was never built, Armstrong's ex- 
ustive studies established the feasi- 
ility of the concept. E 
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200 Sayre Street, Rockford, III 
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Built tough to conquer the rough backwoods 
The 2-cycle motorcycle -type engine 
delivers 5 horses, and the 4-speed 
transmission is smooth and brisk. TX-6 
has a Dell'Orto Carburetor and a dou- 
ble loop tube frame of .085" mild steel 
and is beefed up in stress areas. Its 
1-gallon motorcycle styled tank lets 
you go up to 90 miles. And with its own 


tool kit, the whole package, 110 pounds 
in weight, folds up to fit in your car 
trunk, camper or boat. 3.50 x 7 Pirelli 
knobby tires. 


WE BUILD MORE QUALITY FEATURES INTO MORE MODELS 
OF MIMI-BIKES AMD MINI-CYGLES TRAN ANYBODY. 


Send 50¢ for BRONCCO decal and literature. 
Dealer and distributor inquiries invited. 


BRONCCO DIVISION | Engine Specialties, Inc. 


Dept. PS-870 P.0. Box 260 + Cornwells Heights, Pa. 19020 
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New Man-Made Marble for Your Home 


[Continued from page 79] 
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Rear wall requires three panels. To 


avoid fitting, center panel laps side 
ones, so hardboard filler panel is first 


butted between, anchored with kit mastic. 


m 


po em 
" Pe 


7 Set in center panel after sanding ex- 


posed edges, as shown (below, right). 


Secure bond as before by tapping across 


surface with block. Re-install soap dish. 


Corian can be cast in greater thicknesses, 


but economical counter- or table-tops can 
be made by laminating 14" Corian to ply- 
wood, covering edge with hardwood strips. 
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Cut holes for plumbing after measuring 

faucet stems (background) and laying 
out on protective facing paper. Hole saw 
in an electric drill does the job quickly. 


PONES 


8 


2 


Cut center panel to ге-апсһог soap 
dish, after measuring for existing loca- 
tion. Metal-cutting or carbide-tipped blade 
is best in saber saw, since wood blades dull. 


With all panels in place, run bead of 
caulk around tub joint, using tube in 
kit or your own gun. Fill corner joints be- 
tween panels, smoothing beads with finger. 


Ordinary sandpaper will smooth or round 
edges of Corian panels. Want them molded? 
You can do it with router or shaper, but 
carbide-tipped cutter gives best results. 


Apply kit mastic to old tile with a 
notched spreader. Note border tile and 
top row have been removed to conform to 
30"-by-57" size of Corian panels in kit. 


6 
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over hardboard filler panel and run 
bead of caulking along edge of Corian pan- 
els flanking it; this seals against leaks. 


Cut edge trim to fit around top of Cor- 
ian and down front sides. These 2” 
strips, 34” thick, are cemented directly to 
the wall to hide edge of old tile. 


kit was going into national distribu- 
tion as we went to press. It will con- 
tain five panels of your choice of vein 
color, four pieces of edge trim, the 
hardboard filler sheet, adhesive and 
caulk, and will retail for around $200. 
And, after that: counter- and table- 
tops, windowsills . . . the possibilities 
of man-made marble seem endless. 
(For address of your local source, 
write the Building Products Div., Du 
Pont Co., 3301 No. Market St., Wil- 
mington, Del. 19802.) 


3 Press panels into place, assuring bond 
by tapping with mallet on block. Cover 
end walls first. Hole in upper corner, here, 
is for remounting towel bar at this end. 


To apply center panel, trowel mastic 


This Color-Print Drum Works Like a Film Tank 


You know how easy it is to process black-and-white 
film. Now it’s that easy to process color prints—with a 
new processor called the Unidrum. Just load the exposed 
paper into the drum, add the developer, agitate, drain, and 
rinse. —Then move on to the next solution. Using the 
Unicolor processing system, of which the Unidrum is a 
part, there are only three solutions in all (plus wash), 
and the whole sequence takes just seven minutes. 

Best of all, you can work with the lights on—no fum- 
bling with trays in the dark—and the drum automatically 
takes care oi temperature controls. 

The Unidrum will also process any of the popular color 
papers—such as Kodak, GAF, and Rapid Access—but it’s 
a good idea to avoid using processing chemistries that in- 
volve long processing times, where temperature control 
| Manon put e may be a problem. Price is $23.50. For more information, 
vith color-print paper inside the drum you add solutions, agitate, write Photo Science Laboratory, KMS Industries, Box 
ей drain, uc pene would to iani proces a roll film. à 1719, Ann Arbor, Mich. 48108.—A. J. Hand 


ere's how the drum rocks and rolls out brilliant color prints 


fter preheating the drum with warm water, 
exposed paper into the drum. Rails 
de hold the sheet in place (1). Fit the 
ap and add chemicals through the spout 
2). Tip the drum off its legs and rock it 
ently to distribute the solution evenly over 
he paper (3). After a specified time, drain 
he solution (4), rinse, and repeat with the 
лехі solution. With Unicolor paper, the 
‘ntire process takes just seven minutes. 
Kodak and GAF papers take 11 minutes. 


ADMIT IT... WELL AE YOU ONCE DID 


People seem to mumble? Words seem 
fuzzy? Group conversation is confus- 
ing? Then admit it. You're not hearing 
as well as you once did. Admitting that 
fact is the first step toward getting 
help. 

The next step is to fill in the coupon 
below. You'll receive news about an 
extraordinary, new hearing aid — the 
Radioear 1000. 

This tiny hearing aid will help 
thousands of knowledgable men and 
women achieve hearing happiness. It 
may help you. But first you must fill 
in and mail the coupon. Every day you 
wait is one more day you must live 
with your problem. Do it now! 


г 
A 


RADIOEAR CORPORATION 
Subsidiary of Esterline Corporation 

| 375 Valley Brook Road, Dept. PS870 
ESTERUNE Canonsburg, Pa. 15317 

[] Send news today about the Radioear 1000 


Name 
. OES Address 
FINEST 
HEARING AID Zip 


City  . State 


AUGUST 1970 | 107 


Great Clean-Air Car Race 


[Continued from page 52] 


the work. All starts will be by electric 
motor, a 16-hp 120-v 100-amp DC air- 
craft starter motor/generator; then, at 
10 mph, the engine will take over. 

The motor is mounted in back over 
a heavy-duty four-speed Corvair 
transaxle. When switched on, it helps 
turn the transaxle through a Gilmor 
belt drive. Up front, belt-driven by 
the engine, an identical aircraft start- 
er operating as a generator charges 10 
12-v lead-acid batteries. 

A Worcester Polytech team will 
use a similar but less elaborate 
scheme. Under the hood of an Ameri- 
can Motors Gremlin they’ll mount a 
four-cylinder F-head Jeep engine, fed 
on Amoco white gas and governed to 
run at 1,800 rpm. 

On the highway, engine power will 
drive the wheels through a heavy-duty 
differential and rear axle. In town, 
20 6-v batteries will power a motor 
originally made for Autolite's Lead 
Wedge. Bolted to the Jeep's flywheel, 
a 25-kilowatt three-phase 216-v AC 
generator will supply current. 

Most cars just modified. Aside from 
the college name on the side, you 
won't notice anything unusual about 
most of the remaining cars. Under 
their hoods you'll find the original in- 
ternal combustion engines. A few will 
burn gasoline and use familiar devices 
to cut pollution, while the majority 
will burn propane or liquefied natural 
gas. Altogether, four stock gasoline- 
engined entries and eight gas-engined 
ones were in the race committee’s 
hands when PS made its survey. 
‘These vehicles, equipped largely with 
familiar, off-the-shelf kits and parts, 
are listed below. 05 


Cars with internal combustion engines 


Cal Tech—compressed natural-gas conver- 
sion of six-cylinder American Motors Hor- 
net. Incline Village H.S.—gasoline, modified 
pollution-control valve, turbo-injector, ex- 
haust filter. Louisiana State Univ.—gasoline, 
400-cu.-in. Pontiac V8 modified by Ethyl 
Corp. Lowell Tech. Inst.—liquid natural-gas 
conversion of “late-model fleet-type" car. 
Mendel H.S.—gasoline water-vapor injec- 
tion, catalytic muffler. Northeastern Univ.— 
liquid natural-gas conversion of '70 Ford 
Fairlane. Putnam City H.S.—compressed 
natural-gas-plus propane reserve, conver- 
sion of 115-cu.-in. Opel G. T., catalytic 
reactor. Tufts Univ.—propane conversion of 
six-cylinder engine, water injection, extra 
cooling, capacitor-discharge ignition. Univ. 
of Cal. at San Diego—liquid-natural-gas con- 
version of Ford Cortina. Univ. of Michigan— 
gasoline, special fuel blend, modified intake 
and exhaust. Worcester Polytech. Inst.— 
propane conversion of 350-cu.-in. V8 Chev- 
elle, American Bosch turbo-hydro system. 
Also, a propane conversion of four-cylinder 
Saab 99 equipped with a Robert Bosch fuel- 
injection system. 
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Underwater Communications 
[Continued from page 49] 


craft, but not subsurface. Sonar 
serves well for large undersea craft, 
but the equipment is too large for a 
swimmer to carry. Small diver-held 
sonar equipment is available, but the 
signals are difficult to interpret, the 
information is gross, and its accuracy 
is Insufficient to entrust to it a free 
swimmer’s life. 

If a man’s ears were as good as 
those of a porpoise, he might be able 
to use them in the water. But they are 
not. Because of the speed of sound 
in water—5,000 feet a second, much 
faster than in air—time differences 
in reception by left and right ears 
are too short for the human brain 
to measure, and so man loses the 
sense of a sound's direction in wa- 
ter. Although a practiced diver can 
tell within 40-50 degrees where a 
sound originates, this is not good 
enough to allow a diver to swim a 
straight course. 

So where does all this leave us 
when we commit ourselves to the wa- 
ter environment? Essentially help- 
less, where far-ranging activity is 
concerned. A number of schemes are 
being investigated at a relatively low 
level of effort. Range is the main 
problem, and accuracy next. We must 
be able to increase both without re- 
quiring an increase in power. 

Finding your way undersea. One 
scheme mounts a highly directional 
antenna on the diver's helmet. He 
turns his head from side to side until 
the antenna picks up an acoustic sig- 
nal from a “pinger” and routes it to 
his ears via a waterproof headset. 
Just by swimming in the direction 
that the antenna points, he can home 
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in on the source of the signa’. 
The diver can tell more th: 
direction of a sound source ` 


By mentally or grap" 
plotting two of the signals’ dit 
bearings, he can tell distance, t 

A magnetic compass can serv 
in lieu of one of the pingers. 
also enables two pingers to u 
same frequency, which permits 
less-sophisticated sonar equipr 

Another device that shows ү 
1S an acoustic transmitter that . 
casts direction-coded signals i 
water—say, a dot-and-dash “а” 
are north of it, “b” if you are 
east of it, and so on. 

With receiver and compass 
knows which way to swin. 
With two transmitters on а: 
frequencies and a compas. f 
can direct himself not onl: 
home base, but also to an, 
within audible range of botl 
mitters. Some day we may ev 
able to do this with our own 
and rid ourselves of the head 
its electronic equipment. 

Illumination of work sites 
another sort of communication 
one day, may be accomplished 
range-gated light sources and r 
ers. This technique rejects the 
reflected by all objects other th 
one of interest. 'The new fie 
acoustic holography may com 
use by divers, too. But all thi. 
no use unless we can have 
voice communication—the m 
portant single capability a: 
anywhere, possesses. | 
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Make a Better Canoe Paddle 


[Continued from page 83] 


Apply glue to the edges of mahog- 
any and poplar where blades will fit. 
Carefully—secure the mahogany to 
the poplar. With an assistant holding 
the mahogany to the poplar, you can 
easily wrap a rubber band around the 
four pieces. Align the mahogany 
pieces as you proceed, and check 
the handle before adding additional 
bands. If it is crooked because of 
warping, bend the entire thing over 
your knee until the pieces have slip- 
ped into place and the glue joint is 
straight. The force exerted by the 
inner tube will hold it securely. 

Position the two mahogany blocks 
for the grip. Any scraps of hardwood, 
such as walnut or cherry, can be used 
for colorful, lasting grips. Now wrap 
the entire paddle with rubber bands, 
exercising particular care at each end. 
The more bands, the more force. 
Slight cracks or uneven surfaces can 
easily be pulled tightly together by 
this method. 

After the glue has hardened, re- 
move all rubber bands. With a key- 
hole saw, cut the desired blade shape. 
A template can be cut from a piece of 
cardboard. Lay it on the blade and 
mark around it. Flip it over and do 
the same for the opposite side. 

Draw a line along the outer center 
of each blade half. This will serve 
as a guide when working the blade 
down, and will prevent “overshooting” 
the center and ending up with a lop- 
sided blade. 

Proceed with the block plane to 
shape the blade, shaft, and handle. 
Be careful not to cut the throat too 
thin, because it's the most likely spot 
for the paddle to break. A diameter of 
114” is about right. Leave the lower 
tip of the blade slightly thicker than 
the center area because this is where 
the most wear will occur. Removing 
excess material elsewhere makes both 
sides of the blade concave. It will 
lighten the paddle, too. Average pad- 
dles weigh between 24 and 30 ounces. 

By holding the grip in one hand, 
anchoring the tip of the blade, and 
slowly rotating the paddle, you can 
plane the shaft (throat) uniformly on 
all sides. With care, you could make 
the shaft almost perfectly round. Fi- 
nal rasping and sanding will remove 
the rough spots. Use the wood rasp 
to take down corners and work on 
spots inaccessible to the plane, like 
the grip which has to be individually 
fitted. By using the half-round rasp, 
or similar shaper, finger grooves and 
contours can be added with ease. 

Apply final finish with a rag or 
brush. Allow sufficient time for drying 
before smoothing with steel wool and 
applying additional coats. 
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The Clearwater’s Message: Stop Pollution 


[Continued from page 72] 


Fort Edward 40-mile stretch, paper 
mills grind up northern wood for nap- 
kins, boxes, and toilet paper, and the 
effluent outflow results in mushy mats 
of pulp bobbing downstream until 
they wedge against one of the dams. 

@ In the same foul section, the riv- 
er receives raw sewage from more 
than half a million people. At times 
the oxygen content drops so low its 
highest form of life is the rattailed 
maggot. 

€ You can't see them from the road 
because they're hidden behind build- 
ings and guards and cyclone fences, 
but all up and down the Hudson be- 
hind the factories, running sewers 
face the water—as river-chronicler 
Robert Boyle once put it, like so 
many giant backsides. 

Back in 1965 Gov. Rockefeller 
promised that the Hudson would be 
cleaned up by 1970. He didn't make 
it. Today, the earliest realistic date 
anyone dares mention is 1974. We 
won't make that, either—even though 
the New York Harbor Act makes pol- 
lution of the river illegal. That law 
was passed in 1888. 

On the ship itself, during my week 
aboard, some interesting attitude 
changes took place: Of the three crew- 
men who smoked, two stopped. One 
was the captain. Crew members 
elected to post a no smoking sign be- 
lowdecks. 'They also decided to elimi- 
nate the use of disposable plates, and 
to stop buying soft drinks with mess 
funds. 

And I found myself resenting in- 
trusion from the world. I remember 
one launch, costing as much as a 
house, that churned past. It assaulted 
our ears with its roar, our noses with 
hydrocarbons, and our sensibilities 
with its opulence. When finally it 
shrank, far off, into the vee of its 
wake, quiet again settled, broken 
only by the lapping of water against 
our hull, the squeak of taut ropes, 
and the cries of gulls. 

After a week aboard I found myself 
stashing in my pockets gum wrappers 
that ordinarily I would have dropped 
overboard, looking at the shoreline 
and seeing parks instead of factories, 
and thinking about the sewage system 
in my own home town. 

From spectators to missionaries. This 
kind of thing—converting the crew 
from interested spectators to mission- 
arles—is one of the prime goals of the 
ship. “We want the 300 crew mem- 
bers this summer to be so ecologically 
oriented when they return home that 
they're fired up to do something," 
says Captain Ostergaard. 

The main goal, though, is simply 
to call attention to the river. and this, 


Peering through microscope aboard shi; 
a young miss discovers marine microworl 


obviously, is being done. The bos 
may already have done more. At leas 
two communities are planning watet 
front parks, for instance, as a resul 
of the Clearwater. 

"It's hard to gauge just what effec 
the boat is having," admits Seege: 
"but here's a good comparison: Tw 
years after Rachel Carson's Sile 
Spring appeared, one would have sai 
it didn't do a bit of good. Nothin 
was happening. But now, a deca 
later, almost everyone says, “Ye 
DDT is being banned largely beca 
of her.' " 

The "effluent of affluence.” As Т 
me, if nothing else, I am now mo 
aware. Right now I'm home, and i 
the room five 100-watt bulbs are bur 
ing, four for no reason, using electri 
ity I don't need. Around me is tL 
roar of the air conditioner. In nearb 
rooms are an electric can opene 
toothbrush, shoe buffer. The trash 
filled with nonreturnable bottles, 
garbage can overflowing with the e 
fluent of my affluence. 

Soon I'll climb into my over-hors 
powered car to ride the !/j-mile to t 
post office, befouling the air as I g 
so my flaccid muscles won't feel tk 
strain of walking. 

Will my life style, somehow, 
changed? Will the Hudson really 
crystalline again? Will we indeed 
come serious about pollution? Or wi 
I soon find myself whisking to Euro 
aboard the SST? 

That drum of slop, by the way, 
seen sitting on the wharf, rested the 
until we got permission to dump 
into the town sewage plant. But as 
were hunting up a truck to cart it of 
a catch appeared. The plant’s capac 
ity had been surpassed years ago, w 
learned, and now the town’s raw sew 
age flows straight into the harbo: 
Typical. We took our barrel with u 
and dumped it into Long Islan 
Sound. 
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Tune Your Car to Cut Pollution—NOW 
[Continued from page 102] 


оѕе to factory standards except final 
dle mixture adjustment on older 
ars. More on this later. 

A tune-up can be fun! Assuming 
'ou'll be a bit less harried than the 
ab kids with 200 cars looking at 
hem, take the time to clean the en- 
ine. Tune-up should be pleasant, 
un-type, precision work all the way. 
[he engine in the photos has over 
0,000 miles on it, but after going 
hrough all the procedures and shoot- 
ng pictures, my hands were not real- 
y greasy or dirty. Grease, oil, and 
ingerprints are murder anywhere in 
he ignition system. Clean, dry parts, 
ools, and hands will help a lot. If 
he engine needs a bath, brush it 
lown or spray it with degreaser/kero- 
ene mix and hose it off. 

Proper carburetor-linkage adjust- 
nent to the “book,” and a clean-up 
nd check-out of the automatic choke 
nd throttle system, is a good jump- 
ng-off point. Unless the butterfly is 
ositioned correctly and the high- and 
ow-idle stops are on the money, 
ou're fighting a lost cause. All the 
une-up you can do won't help much 
f the choke is stuck half closed. 

The same goes for the PCV valve. 
f sticking, idle settings are not real- 
stic. Replace the valve or clean it 
vith a solvent. 

Now remove the distributor from 
he engine and inspect the cap and 
otor under intense light. If you see 
racks, or what look like wiggly little 
vorn tracks, replace the part. With 
lean, fairly new points ( under 5,000 
niles) regap; otherwise replace them. 

Can you put it back? Don't pull the 
listributor without noting the posi- 
ion. Eyeball the location and angle 
Í the vacuum-line connection so 
'ou're not wildly off when you put it 
аск. Always make a firm mental pic- 
ure or mark the position of the dis- 
ributor rotor finger so you'll be able 
o aim it at the proper spark-plug 
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“How about this—we dump all the 
nonreturnable bottles and beer cans 
into the abandoned cars?" 


wire on reassembly. Foul up here, 
and you may need a mechanic who 
makes house calls. 

The same goes for distributor-cap 
replacement. Plucking out spark-plug 
leads à la snatching dandelions from 
your lawn can leave you with a con- 
fusing handful of permanently waved 
wires. Install the new cap first. Then 
hold the old one in the same position 
and gently pull and replace each wire. 

Never put new points in an oil- 
fouled distributor. Use solvent on a 
small brush or piece of paper towel 
to clean the breaker plate and sur-, 
rounding area bright and dry. 

Suspect the ignition "wire" of 
breakdown on any car over two years 
old. Rough handling by mechanics 
usually causes this, and once the in- 
ner conductor is damaged the condi- 
tion can't get anything but worse. If 
in doubt, replace the harness. 

Target: emission control. The real- 
ly important emission-control action 
comes after the routine plug, point, 
distributor shape-up: 

e Warm engine and adjust low idle 
speed to exact rpm specified. 

@ Set timing dead-on the factory- 
recommended mark. 

e Reset idle speed if necessary. 

e Recheck timing. 

Don't try to time for the fastest or 
smoothest idle. Don't try to fudge a 
few extra degrees of spark advance. 

Note that the timing photo that 
leads off this article shows the vac- 
uum line to the distributor discon- 
nected and plugged with a Phillips 
screwdriver. This is standard prac- 
tice, but if you have a really new car, 
check the shop manual for exact pro- 
cedure. The high-voltage pickup clip 
for the timing light may be clipped 
to a U-shaped wire slipped under the 
boot on No. 1 distributor tower and 
down beside the wire. Never punc- 
ture the wire or boot. 

Emission control at idle is the most 
important area. Under road load, 
most big American engines in good 
tune do a fair job of holding down 
unburned-fuel emissions. For the 
record—surprisingly—the big engines, 
running at modest load, do better 
here than the smaller, more heavily 
loaded foreign engines. 

The real hocus-pocus to cut un- 
burned hydrocarbons comes with idle 
mixture adjustment. Before '68 or 
thereabouts, most carburetors al- 
lowed unlimited twisting of idle mix- 
ture screws. Afterwards, limitations 
on screw adjustment kept you from 
drastic over-richening. Nevertheless, 
many mechanics, from instinct, pride, 
and customer demand, adjust for the 

Continued 
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Does your car need 
a реч і ? 


ЕС 


— 


Use GO GUM, 
the laxative for: cars. 


GO GUM works while you drive 
to remove sludge from carburetor and 
fuel system. Keeps engines "regular." 
Quality guaranteed; only 99¢. 

GO GUM... from the makers of 


| HEET gas line anti-freeze. 
DeMert 


DeMERT & DOUGHERTY,INC./5000 W. 41st Street/Chicago, Illinois 60650 


A Fascinating BUSINESS 
OF YOUR OWN 
IN CUSTOM 


UPHOLSTERY 
SLIP COVER—DRAPERY MAKING 


Be Your Own Boss. Make Your Own Hours. Earn More Money 
—Right Off! Right AT HOME—in spare time—You alone or 
you and your husband together can get more out of life— 
| develop your skills for big lifetime earnings. It's quick and 
easy, With Upholstery Trade School Home Training you 
ENJOY extra cash income while you learn quickly, eam 
more than you ever dreamed possible, Start at home with 
friends, neighbors, relatives, build up a solid, big-profit 
business—go anywhere you choose. Your training includes 
complete frames, materials, lovely fabrics you transform 
into a room full of beautiful custom furniture, perfect fit- 
ting slip covers and matching drapes— 

MATERIALS FREE yours м. T or sell—AND ALL AT NO 


EXTRA C 
LOVELY PIECES 


FREE барган Book 
Sample Lesson Pages 
Wholesale Supply ist 


Free sample lesson pages show you how 
to repair chair, sofa, bottoms immed- 
iately! Big 32 page Book shows 32 
easy ways to make money at home. 
WRITE TODAY. 

Veteran approved, Licensed State of N. J., 
Accredited Member PM! Ha me Study 
Council Upholstery Trades 

Dept. 5111-080 Little Fails ча n 07424 


а =: FOR FREE onm 


Melde M Dent, 5111-080 
чү ЁШ ере, 


l eira me FREE Opportunity Pook. FREE Sample Lesson 
] Pages, Wholesale Supply L | 


Ce; | aN, Ш T 


PLUS SLIP COVERS 
Yours to keep or sell 


казвпаашп ee ee ee e db Roc aeo b So а нане mom 


[ Name.. 


| I Айкан uires camada curi duc Cim cR MG ЫБЫШ 


Tune to Cut Pollution 


[Continued from page 113] 


smoothest idle possible. This is where 
the trouble starts. 

Unburned hydrocarbons roll from 
the tailpipe in a torrent. For best pol- 
lution control, the idle must be lean 
without incurring actual misfire. 

You'll find this a knife-edge adjust- 
ment. But, as Dave Cole can readily 
demonstrate, one misfire can blast the 
emission reading clear across the 
scale. His instruments back this up. 

Lacking actual instruments for 
measuring emission values accurate- 
ly, you can still get the desired low 
emissions (although vou can't prove 
it) by using either tachometer or vac- 
uum gauge—preferably both. 

On a V8, I found it best to adjust 
both idle mixture screws toward rich 
for maximum vacuum or rpm read- 
ing. This produces the classic smooth 
idle. Now, working slowly and from 
screw to screw, I leaned the mixture 
until the engine started to get rough 
from sporadic miss. On the vacuum 
gauge, this is characterized by drop- 
ping off about two inches and also by 
needle flutter. At least this was the 
way it worked on my 318 Dodge. 
Rpm loss was about 50 to 75 revs. The 
vacuum gauge with its jittery needle 
is a bit easier to evaluate here than 
the tach. Actual vacuum readings on 
the running engine vary with engine, 
altitude, and ambient barometer. 

Final touch is critical. Here’s how 
you finish the job: 

€ Bring the engine to marginal 
miss and roughness by leaning. 

ө Restore vacuum by richening 
just enough to eliminate miss. 

è Readjust idle, if necessary. 

€ Operate throttle to be certain en- 
gine always returns to miss-free idle. 

Vacuum readings should now be 
lower than for the fully rich, smooth 
idle, maximum vacuum; but the en- 
gine should idle acceptably without 
missing. Most important, you will 
not be dumping pollution on the 


world at large. Gs) 
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Making Glasses Fit Your Job 
[Continued from page 96] 


cases from my own professional files: 

€ An enthusiastic workshopper 
came to me displaying a bad cut from 
his power saw. He had put his hand 
in what his brain told him was a safe 
place. Sure enough, an eye examina- 
tion proved that his depth perception 
was poor. 

€ A bifocal wearer complained of 
being unable to see clearly at every 
position and distance. “When I lean 
over the fender to work on my car 
engine, I can’t view anything clearly 
out at arm’s length—looking through 
the bottom or the top of my glasses. 
How can you do a job right if you 
can’t see it right?” he asked. 

€ A third fellow was having trouble 
working at anything above eye level. 
“Trying to repair a ceiling light fix- 
ture, I couldn’t see through the top of 
my bifocals,’ he explained. "When I 
threw my head back to look through 
the lower lens, I darn near broke my 
neck." 

The eyes of both bifocal wearers 
were sending blurred, and thus mis- 
leading, information to the brain, To 
get clear data, they had to get into 
such awkward, uncomfortable posi- 
tions that they couldn’t do a job pro- 
perly. Help for them was simple. 

The week-end car mechanic was 
fitted with trifocals. The middle lens 
gives him clear vision from arm’s 
length to approximately four feet, an 
area out of the range of focus of a two- 
segment bifocal. 

The answer for the man who found 
his work a literal pain in the neck was 
a double bifocal; the second bifocal 
segment is at the top. Now he can see 
overhead jobs clearly and in comfort. 
This type of lens is also helpful on 
other jobs—such as working under the 
dashboard of a саг. 

Lenses to fit the job. There are sev- 
eral you should know about: 

è Progressive-addition bifocals. 
They gradually increase in power 
from top to bottom, with no dividing 
line, no abrupt shift from one lens 
power to the other. You see clearly 
at all intermediate distances through 
the proper area of the middle band. 
Incidentally, no one can tell that 
they’re bifocals. There are some com- 
plications; your optometrist can tell 
you if they’re practical for you. 

è Photochromic lenses that darken 
in sunlight but are almost colorless in- 
doors, or outdoors after sundown. The 
even dispersal of billions of micro- 
scopic silver halide crystals through 
the mix makes them light-sensitive. 
Each crystal is about 100,000mm in 
diameter. A cubic centimeter con- 
tains approximately five quadrillion. 
The crystals darken when exposed to 


ultraviolet radiation, revert to almos 
colorless when radiation is removed 

e Lenses with one or more specia 
focal distances, even up to one incl 
from your eye. 

è Small-segment bifocal and tri 
focal lenses. 

@ Large-segment bifocal and tri 
focal lenses. 

è Specially placed bifocal and tri 
focal segments—on the side, say, or a 
top of lens. 

® Double bifocals. 

e Lenses with an anti-reflection 
coating. 

è Shatterproof and unbreakable 
plastic lenses. 

Don't need bifocals, but wear cor 
rective glasses? Did you know the: 
can be made shatterproof by a hea 
treatment that's relatively inexpen 
sive? After the lenses are ground t 
prescription, the glass is heated to jus 
below softening point (about 1,25 
degrees), then cooled by a blast of ai 
that causes the surfaces to contract 
If struck with severe impact, thesi 
tempered lenses won’t shatter inte 
hundreds of dangerous slivers. In 
stead, they'll crack or crumble inte 
small pieces or powder. 

If you use power equipment—sho} 
or garden—or even hand tools, you 
glasses should have unbreakable-plas 
tic or shatterproof lenses. 

Blessed with 20-20 vision? Protec 
your eyes! There are half a million 
eye injuries every year. An estimatec 
90 percent of them would never occu 
if men at work wore glasses with pro 
tective lenses. 

If you are one of the lucky one 
who need no glasses for vision, уо 
should certainly wear safety glasses 
or a transparent plastic faceguard 
when working at eye-endangerin; 
jobs. Besides protecting your eyes 
you may be saved the loss of : 
hand or a foot, if you're momentaril 
blinded by flying sawdust while powe 
sawing or flying chips while chiseling 

Do you do any welding or grinding 
Plastic lenses are 10 times more re 
sistant than glass to welding spatter 
and twice as resistant to abrasioi 
from flying particles thrown off by : 
grinding wheel or chisel. They’re als: 
half the weight of glass lenses, anc 
less likely to fog or steam up witl 
temperature change. But they а 
scratch more easily. 

Your eyes need protection in sti] 
another way: from radiation. If yoi 
do any arc welding, make sure yoi 
wear colored glasses or an eye shieli 
of the right kind to filter out damag 
ing light rays. Even the lesser heat 
used in brazing can emit dangerou 
light rays. u 


End squeaks in 

children’s swings 
and play equipment. 
When your children’s backyard play 
equipment, swings and see-saws 
squeak, save your nerves — with 
3-IN-ONE HOUSEHOLD OIL 
SPRAY in the aerosol can. It sprays 
deep into rust spots to end annoy- 
ing squeaks. Lubricates and cleans, 
to prevent rust and 
tarnish. Get 3-IN- 
ONE HOUSEHOLD 
OIL in the aerosol 
can or squeeze can. 


In hardware stores 
and supermarkets. 


HOUSEHOLD OIL = 
Wood finishing pro 
at work- YOU! 


Even fussy wood finishing is 
just a matter of know-how! vem 
Follow the instructions in the 0 
| book HOW TO DO YOUR Re 
OWN WOOD FINISHING by E T 
Jackson Hand and be a pro! Wor Б 
How to prepare surface, re- | 
move old finish, choose, use 
shellac, varnish, lacquer, 
enamel. Novelty finishes, 
French polishing, glazes. 170 
pages, 150 illustrations. 
Hard-gloss paper cover. Money-back 
Only $1.95. guarantee 


Send check or money order for $1.95 to: Dept. 870, 
POPULAR SCIENCE, 44 Hillside Ave, Manhasset, N. Y. 11030 _ 


Wordless 
Norkshop 


By ROY DOTY 
3 


ants 


T a 
ИШЕНЕ i Your Typewriter 

ИНИН: i is now like new! 

UE E i if send a bill 

i E HEE for the $25. 

АННЕ EE HE 

1554 5 | = | 
pua z This Can Be YOU Sooner Than You Think! 
ЕНЕН [ d ' 

А. * BECOME A TYPEWRITER 
eH Bi 2212: ! 

P Ur MAINTENANCE EXPERT 
И И ИИ: ЖЕН Quickly—Easily-At home, without risk! 
ЕЕН И Earn $50 for two hours in your spare time, get a big 
@ ЕН pay position with a future or, start your own business. 
PEH d | f E Түреш There is a critical shortage of 


technicians to keep America’s 
30 million typewriters in re- 
pair. Now, regardless of age, 
education, or present job, you 
can enter this big-paying field 
ТЫ L| els z by training in the Office Equip- 
ИНИНИ ЕН га рете: Г Tami bald | ment Industry's only Approved 
Fe | = | | Ау | Home Study Course. 

Learn fast, and earn money 
| while learning. Diagrams, pho- 
tos, clear lessons, professional 
tools, plus benchwork assign- 


or practice 
given you 


PROFESSIONAL | ments on actual typewriter 
that we give you, make learn- 
ing easy. 


TOOLS FREE! 


a} Send name today for FREE 


BOOKLET telling of your op- 
portunities in this profitable 
| vocation. Full information, no 

obligation. Mo salesman will. 
call, (VA Approved.) 


TYPEWRITER REPAIR SCHOOL 
Dept. 3111-080 Little Falls, N.J. 07424 


—-—MAIL COUPON FOR FREE UNDER T maa |‏ س 


Typewriter Repair School, Dept. 3111-080 
Little Falls, N.J. 07424 


Please rush Booklet entirely FREE, No obligation, 
No salesman is to call, 


Name 
Address 

н State 
Se els 


| 
l 
HARDWARE CLOTH | 


How to Use an FM Mike 
[Continued from page 89] 


ble, so you can take it along and set it 
up anywhere you’re making photos. 
The entire set-up will fit into an extra 
camera-gadget bag. 

Where to place the mike. When you 
start out to make recordings, you'll 
find a surprising number of ways to 
get the mike near the action you're 
photographing. It may be attached 
to a fence post with masking tape, set 
in a crotch formed by tree limbs, rest- 
ed on an outdoor wall, or placed on 
the ground, just as long as it is rea- 
sonably near the source of sound you 
wish to record. You might even have 
a friend hold it in his hand, then have 
him stand so he will be hidden. 

For real professional convenience, 
use a tape recorder that has an ear- 
phone monitor jack or a built-in 
speaker monitor. This will allow you 
to hear exactly what you're getting on 
tape, so you can set the recording lev- 
el for best quality. By monitoring as 
vou record, you can be sure you're 
getting the sounds you want; and if 
you aren't, you have the immediate 
opportunity to reposition the mike. 

How to use several mikes. This eco- 
nomical technique for remote record- 
ing has an additional advantage for 
the budget-conscious experimenter—it 
allows use of several audio pickups at 
different locations operating simulta- 
neously. How? Very simple— just use 
as many wireless mikes as you wish 
to have pickup locations. 

Each mike should be set on a differ- 
ent frequency—with each frequency, 
of course, carefully selected to be 
spaced well away from frequencies 
used by local FM broadcast stations, 
which could produce interference on 
your tape. То change an FM mike's 
frequency, you generally make a sim- 
ple screwdriver adjustment on the 
side or front of the mike case. 

Use of several mikes on different 
frequencies lets you switch from one 
audio pickup point to another—as 
easily as the pros do with elaborate 
control panels. You do it by merely 
retuning your FM receiver! Keep all 
the mikes turned on during a record- 
ing session, and select the one from 
which you wish to record by tuning 
the FM receiver to the appropriate 
frequency. If the action you are cov- 
ering moves from one location to an- 
other, you can follow it electronically 
with a twist of your wrist! 

The relatively low cost of a service- 
able FM wireless mike ( assuming you 
already own a portable FM receiver 
and a tape recorder) makes this a 
very economical way to have an ex- 
tremely flexible and versatile remote- 
pickup recording studio with no 
strings—er, wires—attached! Hs 
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Make a Flasher Beacon 
[Continued from page 87] 


of the electrolytic capacitor C1. Make 
sure that it Is. 

Similarly, double-check the polar- 
ity and lead connections to the elec- 
trolytic capacitor, silicon rectifiers, 
SCR, and power transistor. Mistakes 
here may ruin these components. 

Use high-voltage insulated test lead 
wire to connect the converter to the 
electrolytic capacitor. Ordinary in- 
sulated hook-up wire can be used for 
other interconnections. 

Because of the heat dissipated by 
power transistor Q when the circuit 
is operating, Q must be mounted on 
a heat sink. Apply a film of silicone 
heat-sink compound to transistor and 
sink before you bolt them together. 
This is critical; it helps insure prop- 
er heat transfer between them. 

Use insulating washers or spacers 
to electrically insulate the heat sink 
from the aluminum minibox when 
mounting it. During operation, heat 
sink and transformer Т1 get quite 
warm to the touch. This is normal. 

When the circuit is operating, you 
will hear a high-pitched whine that 
varies in volume and tone in between 
flashes. Vibrations in the lamination 
of transformer T1 cause this. If you 
hear the whine but see no flashing, 
when the completed unit is turned on, 
there are two probable causes: 

1) The electrolytic capacitor C has 
become slightly “deformed.” The 
high-voltage supply will automatical- 
ly reform it in a minute or two, and 
flashing will commence. ( Deforming 
may also occur when the flasher has 
not been operated for some time.) 

2) If flashing doesn’t begin within 
two minutes, reverse the connections 
to the black transformer leads (the 
primary winding of T1). 

A few precautions. When charged, 
the electrolytic capacitor C can de- 
liver a painful—possibly harmful— 
electric shock. For your safety: 

€ Never operate the flasher with 
the case-halves open. 

e Never operate the flasher with- 
out the flash lamp surrounded by a 
plastic filter and the lamp housing 
screwed on. (It's possible for elec- 
tronic flashtubes to explode in use.) 

è When power is shut off, allow 
five minutes for the capacitor to dis- 
charge before you open the case. 

€ As soon as you open the case, 
bridge a hefty screwdriver blade ( one 
with insulated handle) across the two 
terminals to discharge any residual 
energy, and be prepared for the spark, 
and the “zap” you'll hear. 

е If you will be using the flasher 
in damp or dirty areas, apply a thin 
bead of silicone bathtub sealer to the 
flanges of the minibox. H: 


Revolutionary Vacuum Toile 
[continued from page 99] 


A small vacuum pump maintain 
the vacuum in the drain piping. ; 
four-hp pump is all that's needed fo 
a housing project sheltering up to 60 
people. Gray-water waste is draine 
off in the usual manner through gra 
ity sewers or through a second, smal. 
diameter vacuum main. 

Savings for home builders. The ne 
system will slash plumbing-installz 
tion cost because it requires only twc 
inch rigid PVC plastic pipe for it 
drains instead of the three- to fou 
inch piping required for convention: 
plumbing. Such savings more tha 
offset the extra cost of Sanivac's dua 
pipe drain system. i 

And there are big savings on out 
side-the-house sewer lines and fc 
sewage treatment. Particularly o 
hilly or rocky terrain, convention: 
sewer-system costs can swell. Not s 
with Sanivac pipes, which, amon 
other things, can run uphill. As fe 
maintenance, experience with the firs 
systems in Sweden shows that upkee 
and service are less than for conver 
tional plumbing systems. | 

The first Liljendhal systems, sti 
operating successfully, were installe 
in Sweden in 1959. A number of othe 
installations—each for up to 10,00 
people—are in operation in such wate 
short areas as the Bahamas and Mex 
co City, as well as in England an 
Sweden. 

First U.S. installations are set fc 
a school in Indiana and a 387-un: 
housing development in Georgia, a« 
cording to Dick Gregory, vice-pre: 
ident of the Sanivac Division, Natior 
al Homes Corp. (U.S. licensee of th 
system), Lafayette, Ind. The Li 
jendhal invention will also be used i 
some of the pace-setting Operatio 
Breakthrough housing. 

The present Sanivac system ca 
economically handle virtually an 
kind of housing or other building wit 
a minimum of 30 to 40 people. A ne 
version, specially designed for ind 
vidual one-family homes, is under d« 
velopment and should be out of th 
laboratory in 18 months, Gregor 
says. It could reduce plumbing an 
sewer hookup costs by as much z 
$600 per house. Advantages are ol 
vious, particularly for any sing! 
house located where water is scart 
and public sewer lines out of reach. 

Sanivac represents the  bigge: 
mechanical advance in plumbing an 
sewage-disposal engineering since th 
first gravity-flush mechanical toile 
was invented in 1870 by an Englist 
man named Thomas Crapper ihi 
real name). It could, in the next 10 
years, play a key role in solving ot 
national water problems. E 


SAVE $200 or MORE — 
INSTALL YOUR OWN 
AUTO AIR CONDITIONER 


Crisp Bacon 
in 20 Seconds 


with 
INTERNATIONALS 
MICROWAVE OVEN 


SOLE SAVER . . . black paste-like material 
spreads like butter. Water, fire & skid 
resistant. Will not mark floors or carpets. 
Repair or extend the life of regular shoes 
& expensive boots. Repair canvas, tents, 
boat decks. Pt. $3.95 ppd. Qt. $5.95 ppd. 
Carpet Products, Dept. OD-1, P. O. Bo 
"S,"" Central Square, N. Y. 13036. 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) 
in 3% minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes* instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers, Countertop designed. Works on 
115 vac house circuit. Write for folder. 


$695.00 


Super Unit 


"Times are approximate It's not too late to enjoy cool driv- 


ing this summer. Comfy-Kit gives 


й " 
‘TEACH YOURSELF MAGIC" by J. E. Tuffs you all the cooling power you can 


is a bag of easy & advanced tricks for the 


amateur & professional magician. Feats of 
magic involving cards, coins & silk hand- 
kerchiefs are explained & such topics as 
arranging small shows & children's рег. 
formances & necessary apparatus are dis- 


use, and by installing it yourself, 
you can save up to $200. That's 
like being paid up to $50 an hour 
for your time — while you have the 


cussed. Only $4.95 from Emerson Books, 
Dept. PS-100, 251 W. 18th St., NYC 10011. 


POPULAR | 
s MECHANICS M IN 1-ВІ К 
FROM 26-IN. BICYCLE FRAME 
—with VARIABLE SPEED TRANSMISSION, 
# as featured in June "67 issue. Step- 
E E step $250: photos show you how. 
2.50; refundable with order 
for Mta engines, clutches, kits at 
DiscountPrices; саю incidan. Order 
ans. Or send 25c for Catalog today! A dám dina ie 


GILLIOM Mfg. Со.; Dept. PS-8, St. Charles, Mo. 63301 " 5535 W. Belmont, Dept. P-80, Chi. 60641 


NEW RUBBER STAMP BUSIN BUSINESS 
PAYS BEGINNERS *: *162" AN HR. 


START AT HO 
SN SPARE 77 IE 


with Table Top "E 


We Help Finance You... 
at less than bank rates! 


CRYSTAL МЕС. CO, INC. ' i Ышш 
10 MO LEE € ORLA, CITY, OKLA. 73102 satisfaction of doing it yourself. 
Comfy-Kit's sleek design adds to 
your car's interior. Its efficient cool- 
ing and money-saving price make 
Comfy-Kit auto air conditioning a 
basic summer benefit. 


gUILD THE 


L3 SAVE 1/2 42 "New Sound” 
3» Electronic, Standard mod- 
els, Amplifiers. Famous 
Макея, Try before you 
buy—5-Day Trial. Easy 
Terms, Trade-ins. Money 
Back Guarantee. Free Cat- 
alogs, Price List. Write: 


Comfy-Kit will loan you the tools 
you need for installation, furnish 
you an easy-to-follow instruction 
book, and give you a 12-month or 
12,000 mile warranty on your unit. 


Send in your coupon today, and get 
the jump on summer. Thousands of 
satisfied users are enjoying cool driv- 
ing in sweltering heat, Y ou can save 
money and drive cool, too, with 
Comfy-Kit air conditioning. 


COMFY-KIT. 


Р. О. Box 8585, Dept. PS8, Dallas, Texas 75216 


Enclosed is $133.00 for Standard Unit* 


The multi-million dollar Rubber Stamp businessa— 
once controlled by a few big companies—ia now being 
taken over by small operators—one in each commu- 
nity throughout the United States. Men and Women 
who have this XD VÉ machine can turn out 
huge quantities of Rubber Stamps with special word- 
ing that buyersonce were forced to buy from big cities. 
Materal costing only 27c makes a stamp that sells for 
$2.75. The machine that does the work is simple and 
easy to operate and it turns out as many as six Rubber 
Stamps at a time, each with different wording such as 
names, addresses, notices, stock numbers, prices and 
other “copy” needed by offices, factories and individ- 
uals. Working full capacity, it can earn as much ав 
$33.00 an hourfor theoperator! Now you can get into 
the big-pay business yourself, with your own home as 
headquarters. You don’t need experience. We supply 
everything, including complete instructions and eight 
waysto get business coming in fast We even 
your start! Start making upto$16.50an hour from the 
xey ey экшн. Cash in on the profitable Rubber 
lamp business in your Баскару, ЖМ away. Wen 
mail ull particulars FREE and no salesman will call 


in spare time. 


а a йы 


| RUBBER STAMP DIV. 
| 1512 Jarvis Ave., Dept. R-3-J 


Chicago, Illinois 60626 


TREE 


Please rush full particulara about your financin ing i 


plan and the little machine that can get me star 
in the profitable Rubber Stamp business at ho 


| and no salesman will ca 


mea 


git dn a you send me is FREE i 


Enclosed is $148.00 for Super Unit* 

Enclosed is $165.00 for Supreme Unit* 
Enclosed is $30 deposit on a [ ] Standard 
[]Super[] Supreme Unit. I will pay the bal- 
ance, plus C.O.D. charges when delivered. 

[ ] Enclosed is $8.00 deposit for a set of four tools, 
PUER will be returned to me when 1 return the 
tools 

[ 11 would like to see the instruction book before I 
order. I enclose $1.00 for the instruction book 
only. I understand this will apply on any future 
Comfy-Kit order. 


Mame. .. 


Address... _ 
Cw 

(year) (model). . 
= ———. Horsepower 


NES. — Mo... 


My carisa 


Engine displacement... 
Power Steering .. _ 
Floor shift 


Be first in your locality. Rush coupon today or send | — Steering column shift 
your name and address on postcard to: i OE SSeS Ta ОДО s Smogpump Yes. | No 
RUBBER STAMP DIV., Dept. R-3-) | iere rre ERR TE 
1512 Jarvis, Dept. R-3-J, Chicago, lilinols 60626 1 City........................-.... State........ Code..... “plus state tax where applicable 


| MOTOR's pinpoints 
14,200 car problems—and 
helps you solve ‘em fast. 


This giant, over 1,000 page, 1970 edition of 
MOTOR's AUTO REPAIR MANUAL really 
saves you time—and money. First, big trou- 
ble-shooter section and trouble-shooting 
info throughout help pinpoint 4,200 car 
problems for 2,300 cars built in America 
from 1964 through 1970—plus VW. Then, 
over 3,000 pics, nearly 225,000 repair and 
service facts (many in handy chart form) 
show where to start work. Which tools to 
use. What to do, step by step, on almost 
any job. Over 5 million copies sold. Try it 
free for 10 days. Then pay just $2 in 10 
days, $3 a month for 2 months, then $1.95 
(plus delivery and sales tax)—or return 
book with no questions asked. Simply fill 
in and mail this ad to MOTOR Book Dept., 
Desk 0028, 250 W. 55th St., N.Y., N.Y. 10019. 


PATRIOTIC TIE-TAC & Cuff Link Set. Ameri- 
can flag jewelry by Cloisonne. You'll wear 
it proudly. Only ёз. 75 for complete set. 
Tie-Tac separately—or lapel pin, just $1.00 
Gift boxed. Money-back guarantee. Add 25¢ 
for handlin опа Shere Westbury Sales 


12 FAMOUS SPINNERS of the newest & 
most popular Lake & Stream tested favor- 
ites in assorted sizes, colors & actions for 
every type fishing. Take advantage of this 

"get acquainted offer!" To the readers of 
Popular Science an assortment of well 
known lures ($7.00 value) for $1.99 + 25¢ 


Co., Dept. . Box 434, Westbury, 


Ne 11590. post. & hdlg. Satisfaction guaranteed. 
- SM POER TEBRA Sports Liquidators, Box 733, Dept. PS-8, 
Print Name Age Sun Valley, California 91352. 
Address 
City & State 


Zip 


MOTORS 
AUTO REPAIR 
MANUAL 


— 


y, PRICE SALE on 1908 Sears Catalog! 
Limited supply of this great collectors item 
now being offered. 736 pages of over 40,- 
000 items, perfectly illustrated, fully de- 
scribed, incredibly priced. Dining FOU 
chairs 64g. Appliances from 2¢ ea. Anti 
furniture, more. $3.49 + 60¢ post. & hdl 
Satisfaction guaranteed. тон Co., Dept. 
PS-8, 2 First St., E, Norwalk, Ct. 06880. 


THIS DELUXE Super Knife has 11 stainless 
steel tools which are ideal for indoor or 
outdoor use and great for an emergency. 
The saw, screw-driver, wire cutter, awl, 
bottle opener, scissors, file, gimlet, cork 
screw, spoon & fork all open out of a 5” 
handle. Order #113—only $3.98 ppd. Arm- 
tech Creations, 108 South New Road, Dept. 
PS-8, Hicksville, New York 11802. 


Try it free for 10 days. 


TENIOY AN EXCITING, ROMANTIC d Everybody Wants 
IMPRESSIVE LOOK ! ШР 
ANYTIME! Jj Free Literature 


QUICK-CHANGE to suit your mood time: ii On This NEW 
Send for your Mustache, Sideburns and Kit By Heald. 
ALL THREE $6. 


LL - MOLDER - SAW! 


нш Free Trial! 


| 

L 

- 

E Wr 
` 

|| 

f 

1 


r 
i 
3 
1 
А 
i 
Д 
П 
f 
ў 
i 
| р 
i 
i 
i 
i 
i 
{ 
3 
8 
à 
j 
І 
L 


Van Dyke at once! Simply check the 
color you want or send a sample of | 
your hair and leave the matching to 
our expert. MAIL COUPON NOW! 
| Adheres securely . . . off and on in 
+ seconds . . . can be worn as is or 
trimmed to just the style you want 
To Order give hair color г. Blonde: 


= à WER 


Now k can use this ONE power-feed shop to turn i 
rough lumber into moldings, trim, flooring, furniture | 
—ALL popular patterns. RIP- PLANE-MOLD . . . sepa- - 
rately or all at once with a single motor. Low Cost : 

. You can own this power tool for only $35 down. 


Just Mail Coupon-No Sales man Will Call 


Its nimble, dependable, comfortable! Easy to 
transport! Has torque converter automatic drive; 
wide 15x600x6 tires; 4 HP Tecumseh engine: 
motorcycle type throttle and brake; #40 drive 
chain; rugged welded steel tube frame; springs 
front and rear. Options: Lights. Alternator. 
m Black; ГЛ Light Brown; [1 Medium Bj Front Ski. 


— 


Brown; [O Dark Brown; [7] Grey; 
O Silver; C1 Auburn or send hair 
sample. Г] Mustache $2; [ Deluxe 
Mustache $5; CI Sideburns $3; [ ; De- F HEALD, Inc. 
luxe Sideburns $5; [7 Van Dyke $3; 
C Deluxe Van Dyke $5; O All Ad | 


Complete Model VT-2 Kit Only $189.95 


Dept, Р5-8 P.O. Box 1148, 
Benton Harbor, Mich. 49022 


ГГ BELSAW POWER TOOLS CO., Stan Field, Pres. l. CIA TR рин шы сонры |. BIG PRO FITS 
921P Field Bldg., Kansas City, Mo. 64111 | „/Masculiner Co., Dept. 300, 160 i | | 
| Amherst St., East Orange, N.J. 
jj ———————— | Жо ЛШ MONEY BACK GUARANTEE p mm mm эй FO IR YO U y 
[RES o | | 8 ر‎ 
City... State... . ES =—= gi ص‎ 
ашышы ل‎ In your own mm feat 
Spare - Time XN ! 
F Е = = ^. “Б 
WHAT'S HE DOING! xd Liu 
| Business! | 


Making a Concrete 
5 Since 1872 thousands from high school to re- 


Flower Pot! ... and | tirement nges have amie important еги 
р money with Kelsey hand presses, supplies, 
SO CAN YOU! paper and how-to-do-it printing and business 


management help. Have your own printing 
business and your present job too. Send 257 
(credited against first order) for big catalog 
and details. ACT NOW! KELSEY Presses 
Dept. 70R, Meriden, Conn. 06450 


M A IL TH 18 
COUPON TODAY 


Make and sell your own 
Ornamental Concrete items. 
Rush $2.00 for book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Kelsey Presses Dept. тон 
Meriden, Conn. 06450 


Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 


" = ки» А T r 
engine—easy to build—fun to fly—com- 1 enclose 25c—send big catalog and free samples. 


| plete plans, kit brochure, photos and sup- 
Send $2.00 CONCRETE MACHINERY COMPANY ply sources $4.00. All orders returned via Name... —— 
Today To > 7 | airmail. Write: 
P. 0. BOX 99 « HICKORY / N. C. 28601 HERB BARTLETT Kia 
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KEEP PACE WITH SPACE AGE! SEE MOON SHOTS—LANDINGS, SPACE FLIGHTS, CLOSE- ‘UP. 


ER 


2° AMAZING SCIENCE BUYS : 


ы for FUN, STUDY or PROFIT 


Projects brilliant. 

5"x5" color, b & w 
larges «drawings, 
Revolutionary 
focus. 


sy stem, 


Stock Mo. 71,272N. 


Features high speel, 
powerful peanul-size quartz halogen lamp i Shr. life): unique Internal ын Жы fs 
Can be used upside 
blower cooled, Tough es “пне. 


TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 


OPAQUE PROJECTOR 


“Best Opaque of its Kind Under $200" 


sharp ii: faot 
iHusirations, 
hiwe prints 
lighting Kalen 


square image from B feet away using up to 
Retains all original colors and proportions, En- 
wuüterenlors, pictures, stampe, coins, other objects. 
Hives Maximum brighiness, retains entire feld ха 
аитп anastliinatle projection lens iff.4, BFL. 


fown—copy held flat by magnetic platens, Turbo: 
515 fi. cord, 
.(834"x6"x1215"— 1113 1bs.)..... ... $89.75 Ppa. 


GYROSCOPE! 


For the first time-have the fon 
& enjoyment of п куго without 
bother of constant string wind. 


BATTERY POWERED 


ing & pulling. 5" diam, Aying- 
saucer shaped, Spins on tts 
MEF, opside-down, on your 
hend, hanging from a siring. 
irives rocket enr. races around 
ring . you'll be amazed 


at its performance, Even flip- 
ping switch to off ia an experi: 
ence-—-aspceds up to a blur... 
for almost 3 min. without LS 


"e aam 


C" er. Terrific accessories inci. 
rocket car. pedestal, 9" diam. orbit ring, ring pedestal, cap. 
rhain. loop, Instruc!. Operates on 2 regular **C"" batterica (not 
тета а 
Btotk МО. TI, IGIN ................. $6.00 Ppd. 


MINIATURE WATER PUMP 


Wonderful for 
miniature waterfalls. foun- 
tains. etc. Tiny (2454%" x 
13°) electric motor and 
pump fica) for hohnbyists, 
labs, sche Humps cn- 
tinuous flow of water at 
rate of one pint per minute 
nt à I2" head. With two 
"D" batteries in series, 
will pump up to 24" high. 
x Пип» TF hours on hattery. 
Rete c ARN Works im 2 directions, Self- 
priming. 

Stockh Mo. SO,345N ... . à & oa» а ьа а а a 8020.208 Ppd. 


HOT-AIR FLYING SAUCER KIT 


wiam O ft. model 
amazing heights. Easy to 
назе and daunch. Use 
over and over. Low cost. 
Lois of fun, Uan carry tee 
Ib. objects with string teth- 
er. Fly school colors at 
Kimes, use for Advertising, 
ültach mirrar—-pluy ''spy in 
ihe sky''. Includes complete 
instructions, 180 pre-cut zl 
white model paper gores, 8 
red panels for portholes, 
Easily „repaired if damaged. 


óxperimetrnts. 


rises Lo 


wire, cori, 


| Stock ner. pit PP cy i -33.00 Ppd. 
0 t RALLOON 
Stockh No. 60.691M .......... caa ,.52.00 Ppd. 


SET OF SEVEN MIGHTY MINI-LABS 


seven separate science 
| kits offervd in one low. 
cost package even the 


youngest child will really 
ony. Not only lols of 
fun but extremely eduri- 


tional. Fasily teicher bha- 
їс a hem Lite concepts 
while building actual 
Working pinhole camera, 
electric motor, Wout le - 
platform Бис. trans. 
pee ra flashlight, hy- 


ilraulic pump, push-button 


bell, even simple Galilean 
telescope, Perfect for series of science lectures. Kits 
available individually total of 812.49. Most BRI.0 each. 
Stock No. 7T1,29B8M ............ ФТ РЕ ., $10.50 Ppd. 


SOLD ÁHEELES 


Here's a fascinating assort- 
ment of 12 different puzzles 
to provide hours ot. Сеа 
ап stimulate ta 
think and reaaon. e o MEL 
nnd gFeometric forms, Take 
them apart and reassemble 
them, Lots of fun for the 
whole family — youny and 
old, Wili test &kill, patience 
and ability to solve prob- 
lems. Order yours now. 


‚++ $5.00 Ppd. 


EJ Lad 


20 перакус Fresnel lenses 
molded into one 814 X 107 
їтайпырагеп1 Plastic sheet 
prosuces surprising effects. 
Mstant shots show up as 25 
Huplicates. (Close-ups have 
foreground subject їп dif- 
ferent portions of each 
1 3/16 X 1 0/16 -67mm 
F.L. lens. Act ин ‘reducing 
window’ '—encompass larger 
field of view than reg. Great 
for artists, photographers, 
designers, Perfect for visu- 
choosing best of 25 filters, 
impressionistic shots, displays. 


$4.95 Ppd. 


ilizing multiple patterns, 
ies. Saal for unique, 
LD mobiles 

tock Мо. 60,8B11M .......... 


"o B B & EB 5B d W HP PB à 


TELESCOPE KITS 


ASTRONOMICAL 


Grind your own mirror far 
powerful telescopes, Кік 
SM rne annealed pyrex 
nicror Шапи, tool,  abra- 
Alves, Ghintonal mirror, and 
eyeniece lenses, Instru- 
ep ich vou ا‎ pangs {п * i A, 
Voli from sy» to hundreds ; 

nf dollnrs, GOD; 

$134" AMETE "ТИК macies 
No! 70.003N. . $9.75 Pod. 
a" DIAMETER—1*^* Thick 
Stock No. 70,004N 

4" DTAWETER 


$13.95 Ppd 


iu ш + "m 


" Thick 


Stock No. 70.008N ................... $21.00 Ppd. 
"uy ТА МЕТЕК — 14 i Thick 
Stock No. 70.008N ................,. 534.25 FOB 


GIANT UU BALLOONS 
EQ. Шы een : 
MN 


“Balls of fun*' for kids, 
trafic stoppers for stores, 
territie for amateur meteg- 
rojogists, Create a neigh- 
lo rhon «Pensmtlon. Great 
backyard fun. Exciting 
lear attraction, Amateur 
печані кін use t mea. 
«ure cloud helghis, wind 
"ped and temp, Made of 
heavy {шї neoprene, Inflate 
with леци elenner or auto 
nir. hose: or locally avall- 
ине Helium for high rise. 
UB Ft. diameter)... -00 nd 
(146 Ft. diameter? , . $7.00 Pod. 


CAR OF THE FUTURE HERE NOW! 


One of most impressive i- 
ence {буя we've seen, Low 
friction air car rides a frac- 
tion of an inch over any 
surface, Including water. 
Graphicallydemonstrates 
^ume Principles that apply 
to Ford's and Curtiss- 
Wright's new wheelless alr- 
iare, Sturdy red and vellow 
plastic, 8" wide, 9" deep, 
ZU high with 4° реч ег, : 
inerates on 2 flashlight bat. 2 
teries (not incl.) AB" com- d 
trol line. hatter case, 


Stock No. 70,307M ..... 


Black fo. Go Sen |... 
Stock Mo, 60.632NM . 


ПИ т к гут лл А 


. $3.50 Ppd. 


LONG. WAVE mE LIGHT FIXTURE 


Extremely  versntlle, come 
рае у аенын, long wave 
(2200 4000 easton) 
black light (ultras olet) üx- 
ture, Ная  H-watt, 110.V 
lamp with bullt-in filter— 
eliminates harmful shorter 
wave ultraviolet rays. Use 


to identify minerals, fungi, 
bacteria—check for surface 
flnws, оц and was leakage 
-——Dpuerest for dlspligvs with 
Е um S mHmuere-ecent paper, paints, 
ESSA 3 dessus abuse ШИЕ, етуй mee DOW. 
ger. Incl. adjustable aluminum = reflector. push-puli 
switch, connecting plus, Mount vert., hör.. or on cür- 
ner, 10° L., 115" W.: 144" н. 
Stock Mo. 70.364M ............. $12.00 Ppd. 
REPLACEMENT m 
Stock Mo, 60,124 к> a TS rill a a A $4.50 Ppd. 


AMERICAN MADE ‘OPAQUE PROJECTOR 


'rojecta illustrations up to 
4" к Ql" enlarges them 
to 28° x JO" if screen ів 
Hily ft, from projector, larg- 
er pletures if screen [s fär- 
ther иелү, No filia or néga- 
Lives needed. Primarily 
intended tor children, I'ro- 
jects charts, diagrams, color 
ar black-and-white їп dark- 
ened rem, 115 v A.U, 

Tt, cord and liad included. 


Size 12" BU x 2Ly” wide. 

Welght i "n. e DEM, Тані" odi 

анё. 

Stock Мо. 70.199N Dike куе а а ee ee ee ETS Ppd, 
"FISH" WITH A MAGNET 


Go treasure hunting on the 
bottom! Fascinati fun & 
sometimes profitable! Tie a 
line to our 5-10, Magnet— 
drop it overboard in bay 
river, lake or ocean, Troll 
it along bottom — your 
‘treasure’ * haul can be out- 
boari motors, anehors, oth- 
er metal valunbles, з=. 
Mnuirnet is War surplus—Al- 
nico ¥ — Lype-—Gov't cost 
S50, Lifts aver 1540 Ibs, on 
land-—smreoater weights un- 
der water. 


LE. 


Stock Mo. 70,571M i» ap. a Ro. EORR RE . $14.00 Ppd. 
Stock No, 70.570M ..... 313 lbs. ........5 8.75 Ppd. 
Stock No, B5,152M ....1534 Ibs. ........533.60 FOB 


City 


TREASURE 
Find buried gold, silver, 
colns, treasure.  l'owerful 
pe we electronic detector 


probes deep into earth, up 
to 214 feet in water іп per- 
fect safety. Sensitive enourh 
to locate single coin, small 
пие. Best fully trürnsis- 
iorized, loop detector at 
moderate price. Big 11" 
Waterproof loop works 
through earth, wood, vege- 
tation, salt water. snow or 
ice, Instant sinal on wide. 
vlew meter and headset tone 
when object «deteetei, 


Rugged, 


lightwelght (cs Ths. f, 


trouble-free unit uses inexpensive 9 volt battery (Mneluded 


— 1:88) hour. feb. 
Stock Mo. BO0.,134M 


BOW Po o" ¥ 


Bon & 8 M MN p " т 


5163.50 Ppd. 


CHROMATIC '"MACHINE- GUN” STROBE 


Нач 
і ТТ 


Green, Blue & White 
barrare the eyeballs 
every seconds with this 
low-cost mechanical strobe 
that can run continuously 
without fear of burning up. 
Devastating elTects over fiw 
fl. sq. area. Created hy ro- 
ып color wheel in front 
of 100W, (ote reflector 
lünwullnmp tinel.)—elements 
"eem to flash on & off as 
"ors fluctuate. Turns store 
"Indos, posiera, paren 
into flashing, pulsatir 

Walnut cabinet. 


Stock Mo. 71,271M. 


i productions. 
lira«« handle, Reg. 
..(9 X 10 X 614 


Conveectlon cooled. 
house current. 


"J.o. $28.50 Ppd. 


PLASTIC 


Hours of fan! fet thrill of 
мое your own easily as- 
еп engine from over ДЫ} 
parts. Then puah starter and 
wnteh it run. Crankshaft re- 
valves, Pistons move, 
quen amd сове in ачр with 
spark plugs. ims everything 
but burn nil. 14 senile, moldes 
in 4 colors. Same motor used 
in many auto-meechanlie ores. 
Excellent. raay- to- пега 
“Tech таппа!" 


Stock Mo. 70,44BN 


MODEL V- 8 ENGINE 


valves = 


.. $12.95 Ppd. 


WAR 
Hrand new Signal Corps 
Electric Generator, Gener- 


ntes up to ӨП volts by turne 
ing егип. Use in bith Im- 
pedance relays, Charge 
ground & bring up night 
erüwiers for balt or sturdy, 
2? Alnico Marnets alone now 


worth more than original 
кот cost of 515. Wt. 
= LE 


Stock 50,225M. 56.95 Ppd. 


SURPLUS ELECTRIC GEN ERATOR 


AMERICAN MADE 7x50 


iv savings: Brand new, 


rvetul-clear viewing Т 
power, Every optical ele- 
ment is coated. Ап excel- 


lent night £glass—the sire 
recommended for mate wi te 
viewing. Individual eye fo- 
‘is, Exit pupil 7 mm. Ap- 


prox, feld at 1,000 yds. is 
Ита ft. Carrying Case iñ- 
‘uded, American TxS0"s 


normally cose $274,950, Ter- 
rifle bargain. 
Stock Mo. 1544H 


AMERICAN-MADE Ба MR 


заа ва om 


Stock Mo. 963M : == 


BINOCULARS 


Р 
Я 
2 
ML 


TS usan. ee ehe, fn 
iaa c aude coe 


.599.50 Ppd. 
m - .5*65.00 Ppd. 


LOW-COST DOUBLE-BARRELED TUMBLER 


Rugged 12-Ib. tumbler hna 
TWO big 6-Ib. (Alg-pt.) ĉa- 
pacity rubber barrels, each 


with ten interna! sides— 
twice tumbling action of 
more expensive models. 


iler, resilient, dependable, 
aafe operation. Features fan- 
cooled, continuous-duty 
1550) rpm motor; V-belt 
drive w/nylon bearlnzs; 
covered safety belt & pul- 
leya, Real money-saver for 
simal] shops, experimenters 
front for FOOR DOUNAS: 
Stock No. 80,132M.... 


1O15"x1114"x12147, 
, (1B Ibs.). 


++. $38.95 Ppd. 


148 PAGES! 


MORE THAN 4,000 UNUSUAL 


BARGAINS 


Completely new Catalog, Packed with huge 


selection of telescopes, 
noculars, magnets, 
photo components, parts, 


if charts, illustrations, 
uerlmenters, schools 
EDMUND SCIENTIFI 

300 Edscorp Building, © 
Harrington, M. J. O 


ease rush Free Giant Catalog ‘N 


AAIE ee ae ee ee а в 


Address ...,„.... 


magnifiers. 
kits, Accessories 
—many hard-to-get surplus barzains. 1's 
For haobbyists, ex. 
mower. 


йт wom е таа а аә m NH o T? E 


Btate..... 


microscopes, * 


prisms, 


Zip... 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


300 EDSCORP BUILDING 


EDMUND SCIENTIFIC C 


= BARRINGTON, NEW JERSEY 08007 
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Big Wheel 
In Trail Bikes — 


The Heathkit '"Boonie-Bike"' 


e Reliable, low cost transportation over almost 
any terrain, any conditions e Dependable, easy 
starting 5 HP, 4-cycle Briggs & Stratton engine 
e Giant 18 x 8.50-8'' rear tire for amazing trac- 
tion on almost any surface e 2-speed chain 
drive transmission for speeds up to 30 mph e 
5'' hand-operated drum-type Bendix rear brake 
for sure stops e Spring return throttle for safety 
e Rugged welded 7&'" tubular steel frame è 
Welded steel skid pan & 674" ground clearance 
e Spring loaded front suspension e 400 Ib. load 
capacity e Weighs just 116 Ibs., only 24^" wide 
— easy to load in cars, etc. e Optional ski — lets 
you go in snow — snaps on in seconds without 
tools e Fat y assembly — motor assembled & 
mounted . 


Kit GT-18, 140 lbh isis ae $199.95* 
GTA-18-1, ski accessory, 12 Ibs...... .$19.95* 
Kit GTA-18- 2, horn & lights acc., 10 Ibs....$29.95* 
GTA-18-3, battery charger acc., -1 is $6.95* 
GTA -18-4, spark arresting muffler, 4 lbs... . 


— oe es Hm DÀ. 


HEATH COMPANY, Dept. 16-8 
| Benton Harbor, Michigan 49022 


- — eeepc qoc 
3 Schlumberger company | 


| O Rush my FREE Heathkit Catalog. | 
O Enclosed is $ including shipping. | 

| Please send model(s)_ ~~ _ Е 
| Мате i 
i Address | 

| City Кайе Др 


Prices & specifications subject to change without notice. | 
| *Mail order prices; F.O.B. factory. GX-205 


HOME-IMPORT 


BUSINESS- Make Big Profits 


Calendar , 
Watch $244 (i 


i ек, Dazzling bargains with 


( ў Derring orf no investment. Full or spare time. 
Pistol $5 99 Write for FREE BOOK today to... 


Ll ro 


With A Sparetime 
(cy BUSINESS | 


Ram sparetime cash while you 
^ develop a money-making busi- 
| ness of your own. Investment is 
small. No overhead, no stock to 
| carry, no selling involved. Auto- 
3 mat c Foley Saw Filer, easy to 
| operate, files combination saws, 
| hand, band, circular saws. No 
©) experience needed. 


Earn $3 to 56 An Hour In Sparetime 


Get started now, watch your business grow! Thou- 
sands earning cash thia easy way—many build com- 
plete sharpening service with year round profits. 


| FREE BOOKLET SHOWS HOW 


JE Fact filled booklet tells how to start spare- 
time business; how to get new business. Get 
"Money Making Facts" and details on Easy 
| Payment Plan. No salesman will call. 


d FOLEY MANUFACTURING CO. 


best: 819-0 Foley Bldg., Minneapolis, Minn. 55418 


. tires inflated & mounted on rims | 


М) 
MELLINGER, GER, Dept. 0224 02248 1554 S. Sepulveda, Los Angeles, Calif.90025 


г" 


> T a TTE P4 


A SHOPPING SPREE is what you'll — 
with Edmund's new Catalog 705. 148-pages 
of wonders, unusual merchandise for the 
amateur scientist, hobbyist, photographer, 
etc. Items to please everyone that Edmund 
Scientific has long been famous for. For 
your free copy simply send a card with 
your name, address & zip code to Ed- 
mund Scientific Company, 380 Енвер 
Bldg., Barrington, New Jersey 08007 


GAS LEAKS are 
dangerous. Here 
is a new safety 
device which de- 
tects leaking L.P. 
gas, propane or 
butane. The Gi- 
rard Detector 
Alarm, only 5" 
high, sounds a 
piercing tone 
when gas is leak- 
ing nearby. An 
important aid for 
recreational we- 
hicle апа boat 
owners. For free 
literature and in- 
formation write 
Girard Engineer- 
ing, Co., Dept. PS- 
ox 106, Tekon- 
sha, Mi. 49092. 


BUSINESS 


Become a licensed distributor for a fast- 
growing national corporation. No previous 
experience or special skill is required, and 
you are not limited by age or location. 
Work full or part-time keeping records, 
processing mailings, and working with ex- 


Trail Grabber... Shoppers’ Showcase 


LARGEST DUFFEL BAG Made for tall & big 
men! It's 20" diameter, 36" deep. Use as 
sleeping bag carrier, camping, boating, 
athletic equipment or storage. Heavy- 
weight brown water-repellent duck, inside 
flap, round bottom & double stitched 
seams. Carrying handles & rust-proof 
gromets. $7.95 ea. + $1.50 postage. Free 
catalog. King-Size Co., Dept. PS-8, 3220 
King-Size Building, Brockton, Ma. 02402. 


GET SMOOTHER, FASTER, cleaner shaves 
with floating head & regular Morelco or 
other rotary shavers. Use this sharpener 
just one minute, once a month to give your 
rotary blades the sharpest possible iy $2.98 


edge for peak efficiency. It's only $ 
postpaid when ordered from Barclay Dis 
tributors, Dept. PS-B, 170-30 Jamaica дө, 


Jamaica, New York 11432. 


clusive, company-supplied accounts using 
our proven methods. This opportunity is 
available to a man, a woman, or a part- 
nership, No selling or telephone contact 
is required. Our business is conducted by 
mail using a unique motivational program 
and computerized techniques which assure 
you low overhead and best results. An 
initial investment of $1,960 to $4,840 for 
supplies is required. You do not maintain 
any merchandise inventory. We supply your 
merchandise to you without any invest- 
ment by you. You will distribute every type 
of pen and imprinted writing instrument 
used in institutions, commercial organiza- 
tions, and in industry. If you sincerely 
desire to be your own boss, set your own 
hours, and control your own income, send 
coupon below for further details. 


seme mmm а ш MAIL THIS TODAY E m юш NH юш HE m ш 


TO: MR. ROBERT PARK 


SUITE 3001 · 900 DAVID ROAD ° 


* # b HB B à ш à B к * 


STATE 


ZIP CODE 


TIFFANY WRITING INSTRUMENTS, INC. 
BURLINGAME * 


CALIFORNIA * 94010 


вп аа аа t i юш а ^ аа аа A B B à b B NE àB NH E BH b Hd HW B а= i 


AREA CODE TELEPHONE NUMBER 


Auto Engine 
Tune-up 


Complete tune-up proce- 
dures for all types of auto 
engines, Full adjustment 
data for carburetors, 
ignition, valves, etc. For 
the car owner who wants 
to do his own tune-up, as 
well as for the experi- 
enced mechanic, Fully 
illus. 416 pages. $5.95 


Circle 103 in Coupon 


Truck and 
Tractor Guide 
A guide for mechanics, 
drivers and maintenance 
теп. Gas & Diesel repair, 
service and operation. 
illus. 928 pages. $6.95 
Circle 020 in Coupon 


Outboard Motor Guide 
Practical details on all phases of 


outboard motor repair, mainte- 
nance and operation. Up-to-date, 


Illustrated, 446 pages 


Circle 168 in Coupon 


pem‏ س 


rcr 


Diesel Engine 
Manval 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples, operation, and 
maintenance. Covers 
starting and scavenging 
air compressors: fuel in- 
jection; valve timing; air 
starting and fuel valves, 
etc. Illus. 544 pgs. $6.95 


Circle 024 in Coupon 


Foreign Auto 
Repair Manual 
Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish, Illus. 
592 pages. $5.95 
Circle 078 in Coupon 


$4.99 


MACHINISTS LIBRARY 
Three volumes of ready reference on all the latest 
shop practices for machinists and toolmakers. Vol. 1 
—Practical Fundamentals of Basic Machine Shop 
Operations. Vol. 2—Setup and Operation of all the 
widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $15.50 
Circle 174 in Coupon 


Millwrights & 
Mechanics Guide 


Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $7.95 


Circle 056 in Coupon 


Sheet Metal 
Pattern Layouts 
Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus. 1152 p. $11.95 


Circle 045 in Coupon 


MONEY BACK GUARANTEE 


SEND NO MONEY! We'll send you any Audel 


Guides for 10-day FREE examination. If you de- 


cide to keep them, use our easy-pay plan. Abso- 
lute no-risk MONE Y-BACK GUARANTEE! 


Ca. 


THEODORE AUDEL & CO. 


division of HOWARD W. SAMS & CO., INC. 
Indianapolis, Ind. 46268 


Practical Electricity 


Complete handbook; practical, 
simplified ready reference on all 
electrical subjects. Many illustra- 
tions. 496 pages, 


Circle 160 in Coupon 


SKILL-BUILDING 


PRACTICAL 


AUTO 
GUIDE 


Biggest $795 


Value! 


FIX ANY CAR FAST! 
STEP-BY-STEP REPAIR GUIDE COVERS: 


Troubleshooting—unique symptoms-and- 
causes charts » Spark Plugs • Batteries • Tune- 
up • Distributors • Ignition Testing » Starters & 
Generators « Lighting «Tire Servicing « Brakes 
• Power Brakes • Front Suspension « Steering 
Systems • Wheel Alignment » Chassis, Springs 
& Shocks « Fuel Pumps • Carburetors • Cooling 
Systems « Lubricating Systems « Pistons & 
Rings • Crankshafts and Connecting Rods • 
Camshafts « Valves « Clutches « Automatic & 
Manual Transmissions « Drive Shafts & Uni- 
versal Joints • Rear Axle Assemblies—ABSO- 
LUTELY EVERYTHING YOU SHOULD KNOW TO 
FIX ANY CAR! Hundreds of illus. 736 p. $7.95 


Circle 015 in Coupon 


Mathematics for Mechanics 
A complete guide to the mastery 
of practical math. Simplified 
method makes learning fast and 
easy. Illustrated. 704 pages. $5.50 


Circle 026 in Coupon 


$5.95 


CARPENTERS & BUILDERS GUIDES 
Four all-inclusive volumes provide latestinside trade 
information on modern construction. Vol. 1—Tools, 
Steel Square, Joinery, Vol. 2— Builders Math, Draw- 
ings, Specs. Vol. 3—Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1612 pages. 4-Vol. Set $16.95 | 


Circle 169 in Coupon 


PRACTICAL GUIDES 


Home Appliance 
Servicing 


How to test, service, and 
repair all modern gas & 
electric appliances such 
asrefrigerators, washers, 
dryers, ranges, irons, hot 
water heaters. Gives up- 
to-date methods, wiring 
diagrams, complete serv- 
icing data. Fully illus- 
trated. 608 pages. $6.95 
Circle 016 in Coupon 


Electric Library 


10 volume electrical en- 
cyclopedia. Presents 
basic principles, rules 
and applications of ap- 
plied electricity, Answers 
questions on thousands 
of electrical problems. 
Fully illustrated with 
diagrams and tables. 

5600 pages. Set $35.00 


Circle 030 in Coupon 


Blueprint Reading 


Home Refrigeration 
& Air Conditioning 


Complete and practical 
information on installing, 
servicing, and maintain- 
ing gas and electric re- 
frigerators and all types 
of home and auto air con- 
ditioners, water coolers, 
freezers. Many tables of 
useful data. Illustrated. 
576 pages. $6.95 


Circle 133 in Coupon 


TV-Radio Library 
Two vols. of practical and 
theoretical knowledge 
including basic electron- 
ics, basic radio receiver 
repair. Covers entire 
subject of television, 
both black & white and 
color, from theory thru 
repair. Illustrated. 960 
pages. 2-Vol. Set $10.95 


Circle 161 in Coupon 


For mechanics & con- 
struction men. Step-by 
step explanation of how 
to read all types of blue- 
prints. 416 pages $5.25 


Circle 041 in Coupon 


Masons and 


| Builders Guides 


4 practical volumes for 
bricklayers, masons, 
cement workers, plas- 
terers. Includes short- 
cuts and job estimating. 
2000 illus. 1488 pages. 
4-Vol. Set $14.95 


Circle 076 in Coupon 


Welders Guide — 


Practical guide to theory; 
operation; maintenance 
all types—electric, oxy- 
acetylene & Thermit. 


Illus. 626 pages. $5.50 
Circle 025 in Coupon 


Plumbers and 
Pipefitters Guides 


3 vols. of ready reference 
for plumbers, pipe & gas 
fitters, sheet metal work- 
ers. Explains all principle 
of modern plumbing. 540. 
illustrations. 928 pages. 
3-Vol. Set $12.50 


Circle 155 in Coupon 


SEND NO MONEY-—10-DAY FREE EXAMINATION! 


THEODORE AUDEL & CO.— Self Improvement Publishers Since 1879 — 

4300 W. 62nd Street, Indianapolis, Indiana 46268 5-080 
Please mail me for 10 days’ FREE EXAMINATION the books | have circled at right. 
| agree to mail $3 in 10 days for each book or set ordered, and to further mail У$ of the 
total purchase price 30 days later, with the balance plus shipping costs to be mailed 
within another 30 days. lf | am not completely satisfied with my Audel Guides | may 
return them for refund. 


[1 SAVE SHIPPING COSTS—Check here if you enclose full payment with order 
(plus sales tax, if any). We pay postage charges. You have same return privilege. 


Name 


PLEASE PRINT 


Address = 


City State Zip 


015 041 1551 
016 045 160 d 
| 020 056 161 i 
024 076 1688 
025 078 169Ё 
006 103 1748 
030 133 : 
Ч aude! books belare d 


1970 


AUGUST 


121 


MAKES ME =. 
5500 ап hour „e; 


CASH PROFIT =, 


HT. HIE 
E LE 


“ЮКЕ. 
5 "ык 


No storage problem. Folds to four 
inches. Lengths 8, 10, and 12 feet. 
Rugged double aluminum hull. Flota- 
tion throughout. Write Lonan Corp., 
1548 3rd Ave., Walnut Creek, Ca. 94596 | 


EARN UP TO $700 a month as a tax pre- 
| рагег. Learn tax preparation at home from 
| 
| 
| 
| 
| 


H&R Block, America’s largest tax service. 
No previous training or experience re- 
quired. Anyone may enroll. Low tuition. No 


,f^777. START YOUR OWN SPARE TIME BUSINESS. salesman will call. H&R Block Tax Train- 


Ü o à You can turn your spare time into ing Institute, Dept. PS-8, 303 Block Bldg, 
© 3 Big Cash Profits with your own 4410 Main, Kansas City, Mo. 64111. 


tana”. COMPLETE SHARPENING SHOP... Grind 


‚е saws, knives, scissors, skates, lawn Thousands of 


x» + mower blades... all cutting edges. 


MY SPARE TIME HOBBY | 


<-_. Your Own Cash Business with no exciting tool | ЖЕМИ SECURITY 
Po») inventory... right at home . .. no values! | 2 Ре —— 


experience needed. 


e. 

fs FREE BOOK tells how you can start | 
—— your own spare time business | 
while you are still working at your | 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 


a Just Mail Coupon—No Salesman Will Call 


Thousands of Exciting Tool 
Values! Stanley, Millers | | 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
Channellock, Porter-Cable, 


| 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and| | 
| many other Nationally Advertised brands of Tools & 

| 


шышы) ыо 026-45-8950 


JAMES 


PADFIELD 


AS REGISTERED WITH THE 


| 
| 
r n-——— -—— — — — — —— — o — ee | Supplies. We ship Coast to Coast at prices Hard to 
l ; | | | | Beat. Send 50¢ for our big 146 page tool catalog to- 
l e эмр o E 701P Field Bldg., 1 | | day. LIFETIME METAL Social Security Card re- 
! Send ree Book. “LIFETIME SECURITY." No i | TETS See. ӨЗ. | fire, water. etc. Waterthin, 332 x 2", [^ 
ү ue 1 | |107 Walnut St, PSD-8, Phila., Pa. 19106.| ; color solid aluminum, engraved with your 
obligation " : : 
i Е и social Security Number апа Name. Order 
Гс l| ——— ————————M——M——— m l for each member of the family. Specify 
j Name = ELE LLLI 18 ک‎ ot, 110-120 VOLT A.C. : number & name. $1 each or 2 for $1.89. 
i 1 | "ab. as LIGHT PLANT 60 CYCLES ` | 25¢ post. & hdlg. Gracious Living, Dept. 
, Address i WE M —— se 5 a driven from pick. PS-8, Berkeley, Rhode Island 02864. 
É , 1 | Operates saws, drills, ` TN ! 
‚бу. -State _ йк 1 | ионии ELECTRIC ARC W 
T500 Watt d dr 22 төп | ip ECS ТЮ Ыз АОҮЕР 
Start your own noo Warten I | с м NOW 12 price 
2 E E ds | WELDER. T n, SOLDERS—CUTS—AL 


Miner Order, 


MONEY -MARING BUSINESS Virden-Permo-Blt, Box 7066 P.S., Amarillo, Tex. 79109 | 


Every home and building offers you potential in- 
come. Clean wall-to-wall carpeting, upholstery 


ANY 110 volt socket 

MAKE — REPAIR 100 
items for CAR—HOM 

—HUSIMESS. Lifetime BURNOUT GUARANTEE 

money back trial (df retnd). HEAVY DUTY Гні. * 


and walls on customers’ premises with Von | ' e | á 1 |. SEND ONLY $200 (caste ek Moo.) and 
Schrader professional cleaning equipment. | \ р e$ BUILD THIS MINI BIKE! | SEND ONLY $2.00 „тап $7.90 сор postage 
Work part time or full time. No fees, no con- e BUILD A RACING KART! | COMPLETE reaby To üsE—Inciudes BIG pack steel 
tracts to sign. You own your equipment. Proven Learn how you ВЫНА Trome Par lest than £101 " Hrazinw. Solder. Carbon ''touch'' rods. ELECTROFLAM 
reliable and profitable for thousands of users. con buy used : n | Aee TORGHI EER LIMITED O FIRATE MIDWA 
Enjoy a steady, growing business with Von engines $15 up, E ies | om с A а 
Schrader Detergers—and we'll help you every new engines $30 T r ; ы 300 ЕН 
step of the way. Write today for full information. ун а qued | D & 2 I : 2 Е 

idential list an IEH E> T i : = کک‎ 
VON SCHRADER MFG. CO., 181 Pics, Ran, ин. 53403 | ETP ДЫ ч che баай pans: | il 


| Conquer Space, Explore Universe, Planets, Moon craters, Ne 
; Мага ete. Complete Lens Kit: B" focal length ground & po 
ished objective lens, eyepiece lenses for 50 POWER, IM PO 
EK. IM POWER, 200 POWER, 250 POWER, 300 POWER, & a 
nécesgsary lena fittings. Easy to make from simple step by ste 
instructions. (Tripod & mount not included.) Money back gual 


Free Booklet Address. 
City... State. Zip i 


IMPORTED л. 
LOCK BLADE / 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 

Teaches you how to pick locks, de-code, make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 
man, homeowner, carpenter, mechanic, service 


_ BUSSE SALES CO., Hartford. Conn. 06101, Dept. PS- 


| Learn 
| about 
| 42/22 humane 
Trappinc tra pping 


station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 
. guaranteed. Mail order today! 


Nelson-Hall Co., Dept. HP-1 
325 W. Jackson Bivd., Chicago 60606 


Qm RAMS 
ril 


3 n: 
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ONLY $275 sach 
9” Overall Length 


5” When Closed opens | TREASURE & COIN DETECTOR © aat TRAPPING 
e Opens instantly locks auto. | MONEY BACK GUARANTEE. pont HAVAHART from | 


e Sharp and matically to | m 95 ( 
: New electronic detector penetrates Tu TRAPS iH | = ў 
Tough preven ar eae deep into earth to locate gold, silver, 2 PST ava a r 
us dental closing. coins, minerals. More penetrating = " 


e Stainless Razor sharp power than ever before, Sersttirs i It's sure, simple, and safe! Did you know—rabbits like rolle 


| tough stainless enough to locate a single coin or ‘Hf Comes complete, oats? Woodchucks can't resist string beans? Gophers go fe 
Steel Blade steel blade for re- small nugget. Works through i ready for peanut butter? Corn lures coons? Snapping turfles kill ga 
liable use and hard, | earth, wood, vegetation, water, + operation. Ship- birds? Rats can be controlled? Skunks can't spray withot 
long service. Money | fock. ete. Not a prone (уре į ping container has | lifting their tails? These are a few of the fascinating facts fro 
back in 5 days if not | that is уйре to hava mt 9, PN ene and an üe- the HAVAHART Trapping Guide! New edition contains a weal 


satisfied. Send $2.75 
plus 254 to cover post- 
age and handling. 


of useful information as well as price list for the complete li 
of cages, traps, and animal carriers, Send 25¢ for your cop 
Learn the secrets of trapping success. 


| least twice the detection ability — ;/;  cessories, serves as 
| of any detector in this price 1 а carrying case. 
range or return in 10 days for iff Send only $29.95 
refund. Uses inexpensive 9V : Hn check, cash or М.О. 


battery. Fully transistorized, ijj for postpaid shipment | TE 4 
| Weighs ошу 2 pounds. ffi or $2.00 and pay $27.95 HAVAHART, 137-T Water St., Ossining, N. Y. 1056 
WESTBURY SALES CO Loudspeaker signals when f plus small C.0.D. Here's my 256. Please send price list, trapping guide 
, object is detected. Has l | when delivered, Name 
plug-in earphone for Viking Detectors. ET o — 2r ER = ==: 


P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-74-PS 
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Dept. V-3 Address 
Box 10880, 


treasure hunting in К 
Houston, Tex. 77018 | ui. uu 25р 


privacy. NOTHING 
ELSE TO BUY! 
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worth of 
books 


ET a POLI he aident і 


When You Join the Popular Science Book Club! 


HOW YOUR CLUB WORKS. Every month PSBC editors review dozens of books on 
science, auto and home repair, electronics, space, mathematics. You are offered the best 
at discounts up to 50% off regular prices. You need take only one additional book in the 


coming year to retain full Club privileges. Every book described in advance for you to 
accept or refuse. You take no risk! 


Jürgen Thorwald 
CRIME 
AND 
SCIENCE 
The Hew Fronter in соланин 


orien 
rhe Eire ent r il miter 
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CRIME & SCIENCE. A superb fact-crime book 
that reveals science in the cause of justice, 
Amazing detection techniques, lab tests, 
real cases! Retail: $8.95. 


HOW TO PLAN & PLAN 5 
YOI Hn OWN THOPE HT 


FE HEI км ШЕ TEENS [1 
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HOW TO PLAN & PLANT YOUR PROPERTY. 
City garden or country "estate", here's how 
to landscape, save money. Plans, plant lists! 
84x11”. Retail: $7.95. 


Ben io Dad Кош Duet | 


FURNITURE | 


Pa HAND and 
i POWER TOOLS 


1005 


SET OF 3 SKILL BOOKS. Includes HOW TO 
BUILD YOUR OWN FURNITURE, HOW TO USE 
HAND AND POWER TOOLS and HOW ТО BE 
YOUR OWN HOME ELECTRICIAN, Hard-gloss 
paper covers. Retail: $5.85. 
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HOW TO SAVE MONEY WHEN YOU BUY AND 
DRIVE YOUR CAR. Used cars, trade-ins, fi- 


nancing, gas, oil, tires, batteries, tune-ups, 


more. Expert cost-cutting tips. Retail: $5.95. 


‘ уутун 
228 | 
HIGH SPEED MATH. 554 pages of terrific 
math short-cuts and time-saving methods. 


Only basic math is used to give you easy, 
accurate math tricks! Retail: $6.95. 


P War Scienc 
oci ee 
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THE NEW POPULAR SCIENCE ENCYCLOPEDIA 
OF THE SCIENCES. Every branch of physical 
and natural science and math. Biographical 
sketches of great scientists, chart of great 
events in science. More. Retail: $5.95. 


Free Extea Bonus! 
Every book you accept comes 
with a free surprise gift — a 
compact tool, an auto gad- 
get, a science chart, or some 
equally useful item. 


AMATEUR. - 


ASTRONOMY 


.* 


NO 


AMATEUR ASTRONOMY. Take a spectacular 
tour of the heavens via fantastic star, lunar, 
planetary maps and up-to-date fact-filled 
text. Retail: $6.95. 


mp smit ze iN. n 
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WHAT WOOD IS THAT? How to identify wood, 
select and use it. How wood is processed. 40 
actual wood samples are included in the 
book, Retail: $7.50. 
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13 3 i ie 
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МҮ TIMES COMPLETE MANUAL OF HOME 
REPAIR. Over 400 pages of newest how-to 
know-how on care, repair of your home and 
everything in it! Over 300 how-to pictures. 
Retail: $7.95. 


MAIL THE ATTACHED CARD TODAY or write to address below 


POPULAR SCIENCE BOOK CLUB - 


44 Hillside Avenue, Manhasset, New York 11030 


AUGUST 1970 


UR Pom HIM A OR EE 


\FOR ONLY] 


125 


LEARN TO BE A 


ran 


= machine 


TWISTY 
stronger... safer... simpler 


of bulky, poorly-made key holders? Check 
TWISTY. For STRENGTH—slim steel cable so strony 
That it won't break under 150 pounds of pull, For 
SAFETY--a patented lock that opens and closes with 
à twist, For SIMPLICITY —lies flat, nexible aud neat 
with up to 20 keys, Smart gold ні, Shipped in in- 

dividual sift box 3 for 82, 8 ror $5. 12 tor Flo. Please 
add 250 ror handling and 552 sales tax for Calitornia 
residents. TWISTY, P.O. Box 626, Bonita, California 


7 yours to keep! 
RUSH COUPON TODAY! 


START YOUR OWN SPARE TIME BUSINESS 


Big demand for skilled Locksmiths! Earn big 
money spare time in your own home. Be your . 
own boss: earn steady, year 'round income with ` 
no layoffs. BELSAW INSTITUTE training, ap- 
proved by master locksmiths, teaches you to 
make keys, open and repair locks on homes, · 
cars and buildings. Easy, illustrated lessons 
complete with ALL tools and supplies, includ- 
ing the $125 Key Machine which is yours to 
keep. Shows you how to get jobs, how to 
charge, how to earn while you learn and how 
to build a lifetime, cash-profit business. 


В. W. Davis, St. Louis, Mo.: “| am doing a 
wonderful business thanks to your course in 
locksmithing. Last Saturday | took in $110.00." 
Pierson Crook, Los Angeles, Calif.: ''1 am mak- | 
ing $200.00 a month extra income with the : 
Belsaw Locksmith Course. | would recommend . 
your course to anyone.” 


Vincent Tizio, Brooklyn, New York: | earned - 
$500 while studying your course. My best week - 
so far has been $125.00 and keeps increasing." 


Approved for Veterans Accredited : 
Member National Home Study Council. 


Tired 


Powerful electronic detector 
finds buried gold, silver, 
| coins, etc. 5 new models. 
Write for free catalog. 


IRRIGATE-DRAIN- CERT. CIRCULATE. All-metal, 
AN -proof, Type XB. Stainiess shaft. Use 14 HP 


or larger. 1 HP 1.200 GPH 60° high or 3.000 
СРН 25' well, 5,200 СРН max. 114" in; 1" out, 
Belt or direct drive $12.95 

f "i P won't rust or clog. Bronze brng. 
1 To 2,400 GPH. 1" in: 33" out $8.95 
Postpaid cash with order 


\ MONEY BACK GUARANTEE 
MAIL COUPON—NO SALESMAN WILL CALL су LABAWCO, Box 34, Belle Mead, N. J. 08502 
| BELSAW INSTITUTE, 111P Field Bldg. | | = == 
Kansas City, Мо. 64111 | NM UN REPOWER with a 

| Send FREE book, “Keys To Your Future!" | a for шанк Ds, ADAPTORS 
| NAME... Mis | КОНЕ ү: State year & model, for 
| N * FULL I 
| Address. ee eee 1. | | will ship ‘correct kit. bal. 

|: | i € СОП. Send full amount for 


prepaid shipment, Wire, 
phone or write today. De- 
tails FREE. 
cts Co. Phone 276-3442 
nületon, Ore. 37801 


State. —— Zip 


icity | 


Ma T 


LOWEST TOR. 


BUILD THIS MINI-BIKE—YOURSELF 

NO WELDING NEEDED 
Lightweight, Rugged. Compares with the 
finest mini-hike you can purchase, Sim- 
ple, inexpensive construction allows you 
to assemble your mini-bike with or- 
dinary hobby shop tools. Illustrated 
plans, instructions and suppliers 

parts list. Satisfaction Guar- 
anteed. Plans Only .............. $200 

WESTATE ENTERPRISES 

x 9216 


Dept. 5-8 
"951 17 


San sea, cal. 

LIFETIME ‘“‘SPIN-ON"’ 
OIL CLEANER 

Cleans motor oil 100 times cleaner 
than any other "spin-on'' filter. 
Never drain oil a in. Never buy 
another spin-on filter. Change 15 
cent element every 3000 miles, 
available everywhere, Oil is 100 % 
clean 100*- of the time. Guaran- 
teed 5 years, $25.95 post paid. 
Write for the facts. Save 58.00 
every 3000 miles, 
rden Perma-Bilt 


ccm 


THE COPTER FOR PERSONAL USE 


EASY TO BUILD — TO FLY — TO AFFORD! PRECISION CUTTING WITH CONFIDENCE 
Enjoy the thrill of flying your own Bensen | 5 ч шы, ulus 0 6 0x 
Gyrocopter, world’s most popular homebuilt | mme en riii decente -— a ; 


aircraft. Designed by aeronautical engineers 
for building with ordinary hobbyshop tools. 
Pros as well as novices call it “the greatest 
thrill in flying’. Wheels interchange with floats 
or snow skis. Gets you places a plane can't 
reach. Costs no more to operate than a Car, 
with practically no maintenance. Easy-to-read 
Construction Plans, with rane Instructions, 
also factory prepared parts and kits, are ready 
when you are. Make your first move now — 
send $5 for Copter ($3 for Glider) colorful 
"Info Packet", with 3-View Drawings; General 
Specifications; Design Information; Construc- 
tion Hints; in-flight photo; 6-page “Bulletin” 
with numerous pictures plus descriptions of 
Plans, Kits, Engines; Condensed Price List . 


"New cutting tool for photo fabrication, microcirevitry and 
graphics. Knurled grip controls and prevents rolling. Skiver 

4 1/2" long with stainless steel blade, 53.80, Kit with 
s & blade assortment (14) in fitted wood case, 59,50, 


1 NEW CENTER SQUARE 


‚ High quality tool steel, designed for 
‚ ease in locating center of round bar 
ı or disc faces. Precision alignment 
i en work up to З" in diameter. 36.00. 


Shey item(s) сунарга: Enclose check ог money order 
(Colo. residents add 3% tax), Add 51.00 for postage and 
handling, Send to National Camera Supply, Dept. JBA, 
Englewood, Colo. 80110. 


and a Certificate for $5 (or $3) toward the Send = catalog of unusual, Haid foo 
purchase of Plans. free Mis Masker not available anywhere else, 


И БЕЛСЕН AIRCRAFT CORE, Dept. PSU | Ns 
RDU Airport, P.O, Box 2746, Raleigh, М. С. 27602 Street 7 


un NARE — аа 


ADDRESS. 
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Fe: National Camera 


Dept. JBA Engiewood, Colorado, 80110 | 


RUM 


Vi 
Box 7066 PS, Amarillo, Texas 79109 | 


o —  — A— À 8800€ 


| Columbus, Nebraska 68601 ' 


1-N-V-E-N-T-O-R-S 


i $9.95 enclosed. Please send Pass Master postpaid. 


Shoppers' 


HEAW DUTY WELDER 


Does work of $85.00 welder 


Fits ordinary 110V outlet 
3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experi- 
ence needed. Follow simple instructions. Uses standard Ls" rods 
to weld iron, steel, brass, bronze, aluminum, other metals. 3 welding 
heats... not just one as with other low priced models. New HEAVY 
DUTY circuit gives higher heat . . . 4 times the heat needed to 
melt toughest iron. More welding power than ever before. Comes 
complete with welders mask, $2.00 pack of rods, flux, carbons, 
automatic arc striker, etc. NOTHING ELSE TO BUY. Approved for 
homes, garages, shops, factories. 10 day MONEY BACK trial. Guaran- 
teed against burnouts. Send $2.00 and pay $16.95 plus small C.O.D. 
when delivered. or send $18.95 cash, ck., М.О. for postpaid shipment. 


Wel- Dex Mfg. Co., Dept. W-144, Box 10776, Houston, Tex. 7018 


Huge savings on tiny, а. 
the-ear, behind the ear, eye- 
glass and body models. New | 
space age models are so tiny 


and wel cones your clos- 
est friends never even 
notice. FREE HOME TRIAL 


No down payment. Low as AT 
monthly. Money back guaran- y 
tee. Order direct and save. à 

Write today for free catalog and confidential booklet. 
PRESTIGE, Dept. D-35 Box 10947, Houston, Tex. 77018. - 


Works with An 


Car—Portahle or Home 
Radio! Just lugs іп Чо wiring—3 
minute hookup! Switch instantly from 
regular to All Police-Fire-Emercency- 
Commercial-Taxicab-State- City-Gov't 
2 way Radio calla in Your Area. Dual-—-34$ 
Hi- Low Bande—Over a Million Kadio® 
Cars, Stations, 
always works! 


тепл таш шара ар rn 


Use Everywhere-any time- 


SEND ONLY $2.00 (cast. Ck.. M.O.) and is 
т we postman $1. 99 plus COD pete. or 
send 89,99 for ppd, Del. in USA, Complete, ready to use with 
instructions. One Year service Warranty -10 Day Money Back 
Trial iif reind), Amazing Offer good only hy паі 
WESTERN RADIO Dept. BPS-8, KEARNEY, NEBR. 68847 


ape ve e jacks.. BIG opportunity for ambitious. 
men. We show you H in your basement or garage to 
| earn spare time cash in an expanding industry. Don't wait, 
ACT NOW! Get the facts. 


Write for folder No.PS-8 and free bonus offer. 


-. Hydraulic Jack Repair Manual Co., Inc. 
\ PH о. BOX 3 • STATEN ISLAND, N. Y. 10314 Ё 


WRIST ROCKET 


AMERICA'S Pat. 
HARDEST lS. 
HITTING SLING 


| Range 225 yd. 232 fps WE. 


Matched spare rubbers — 

and pouch assembly, $1.00. V Ye 
Write: a 

WRIST ROCKET = 

P. O. BOX 21-A $4 200 Post Pd. 


No С.0.0.'5 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— | 
Are technical problems holding you back? Universal in- 
ventions has helped inventors all over the world—Just 
like yourseli—why not you? Inventions provide the magic 
spring-board to sudden riches. REMEMBER, we either 
s [ner invention or pay you a cash bonus, Write for 
etats. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


COMPRESSOR CUT-OUT 
is like 


adding 11: 40 HP| 


for only 
An air ng" compres- 


чес #006 


time on а 320 HP Olds Cut- 
MONEY BACK GUARANTEE 


lass according to Motor Trend 
tests, Pass Master cuts off 


compressor during acceleration — also on most cars cuts 


off at idle and when starting. A 260 HP engine performs 
like a 300 HP without the added weight and fuel consump- 
tion, Comes | complete for quick, easy installation on | ony =, 
PASS MASTER. Inc. 

Dept. MT, 802 Thompson Bldg., Tulsa, Oklahoma 74103 


$1.50 enclosed. Please send Pass Master COD. 


Showcase 


“TAKE YOUR TRAFFIC TICKET to Court & 
Win!" This powerful little glove compart- 
ment size book by Judge John O'Mayberry 
is a must for every driver. Answers ques- 
tions like, “What to say and what not to say 
when traffic cop hands you a ticket", “Why 
to ask for a jury trial", plus more. $2. ppd. 
10-day money-back guarantee. Traffic Tips, 
Dept. PS-8, Tennent, N.J. 07763. 


NOW A FLIGHT BAG which holds all you 
need for short or long trips. Carries 2 suits, 
& fits extras into expanding pockets. Fits 
under the seat. It's ruggedly built for solid 
service and has rich look of fine grain 
leather. i 6973 2-Suiter Flight Bag only 
$9.95 L ia р ж hdlg. Alexander Sales 
Corp., Dep 26 South Sixth Avenue, 
Mt. теран NE York 10551. 


373 Clock 


NUN 


Simple, sensible, Red-l-Kut shop tested 
plans, Build for yourself or sell at a good 
profit, SAVE 100's 55%. Narrow waist Hi" 
tall models “Spirit of the Century'"' and 
new *‘Spirit of Peace'" amazing console 
base or stately straight side ''CLASSIC 
America'',. Photopack Plans with LIFE 
SIZE PATTERNS tell all-pius BUYER'S 
GUIDE, Jet age heavy brass weight. 
(Kuempel original) Westminster Tube- 


bell chime movements, gorgeous bronze- 
silver Moring Moons diala. LYRE Pendu- 
hums, finest solid 34" kiln dried mahogany, 
Walnut or cherry Jiffy Joint K wik-Bilt Ese. 2 
case kits, $1.00 each plan. Rush $2.50 all three plus Bonus 
“Petite Grandmother’! plan, as folks have for 50 years. 


Kuempel Chime Works 
Clock Studio, Excelsior, Minn. 55331. 


How To Make Money Make 
[BIG] Money For You 
Without Investing a Penny: 


Revealed at last! The inside money-making 
secrets that can make you up to $50 $100, 
even $200 per week in your spare time—up 
to $30,000 or more per year full time——with- 


out even spending, risking or investing l | 
penny! Imagine an extraordinary money- | 
making method so simple it needs no hard 
physical work, no equipment, no office, no | 

| overhead, по merchandise to buy. In fact, it 

f needs nothing but the burning desire to 
make your fortune NOW, plus the willing- 
ness to follow amazingly simple step-by-step 
instructions guaranteed to lead you straight 
to the bank! Send for your Make Money 
Manual today on this unique guarantee: Use 
it for 10 full days entirely at our risk. If you 
haven't already made several times its small 
cost simply return it for immediate refund 
with no questions. Mail $1.00 today to: Make 
Money Manual, Personal Success Institute, 
Dept. PS-5, Great Neck, N.Y. 11022. Add 256 
for Rush Delivery. 


| BOAT 


F " AME 
KITS 


| 


96 PAGES—OVER 80 DESIGNS—$1.00 
Sail. Inboards, Outboards, Hydros, Houseboats, Hot 
Boats & boat trailers. New $1.00 catalog includes all 
styles from 8' to 36’. Glen L plans, patterns and frame 
Kits are specially prepared for amateurs, Books: In- 
board Motor Installations In Small Boats $6.00; Boat 
Building With Plywood $7.50; How To Build Boat 
Trailers $4.00. Glen L 91522 Rosecrans, Bellflower, 


Calif. 90706, 


The knife for 
hunting, tish- 
ing and all 
агоцп use. 
Mirror  pol- 
ished imported 
Stainless steel 
blade honed ta 
m razor's edge, 
Rugged. Opens 
easily, Locks 
into position, 


GUARANTEED 
10 YEARS 


Blade will not 

close when In use. 

Press button in handle to 
Cloge, Safely finger guard. 


Sure-grip handle. 
target throwing. If broken 
; in 10 years we will replace at no charge! 
pet Use 30 days. Money back if not pleased. Special 
ic sale, REG, PRICE $1.98, Send $1.99 & receive 2 
knives. Add 49c postage, handling. Remit TOTAL 2.48 for 
2 knives, ORDER NOW! Midwest Knife Cò.. 9043 
Ave., Dept, DOD.4516, Chicago, ПІ. 60620. Est. 19365. 


IT'S ALMOST LIKE PRINTING 


Ue. Since 1922, 
= Warner has en- 
P d abled thousands of 
gf” men and women to establish 
. A 8 business of their own—to reap 
the benefits of their own labor and have the 
personal satisfaction, and independence, that 
comes with operating a business of their own. 

Now, a revolutionary new machine makes it 
possible for an Independent Business Man 
with no "PULL"... No Big Money to Invest 
. . , and, No Experience — to start a business 
of his own, at home in his spare time. Here's 
what J. H. of Pennsylvania says: 


$7,280.00 for 1 to 1% hours work an eve- 
ning in my spare time—and without adver- 
tising. When I start fo advertise | will have 


my own full-time business. Right now | am 
using the extra income fo give my family 
the luxuries my present job does not afford. 


YOUR OWN MONEY! 


OÇ WORTH OF RAW MATERIAL becomes $125 
in less than 60 seconds—and ANYONE can 
LEARN to do it in a FEW SHORT HOURS! 


Now you can get into this highly lucrative 
business, and use your own home as head- 
quarters. No experience needed because we 
supply everything. The new Warner Success 
Program, "Engraving as a Profitable Busi- 
ness,” is now ready for you. We will send you 
a FREE illustrated brochure and no salesman 
will call. Send no money — just your name and 
address on the coupon or on a postcard. Be 
the first in your locality to cash in on this 
ground floor opportunity. 


Warner Electric Co., Dept. E-3-J 
1512 Jarvis Ave., Chicago, Ill. 60626 
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Engraving Division, Dept. E-3-J SEND NO MONEY 
1512 Jarvis Ave., Chicago, 111. 60626 


Please rush your free illustrated brochure to: 


City, State, Zip 
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| FOR THE BEST TUNE-UPS AND REPAIRS. - 


Balanced for | 
th- 


=. Western | 


“AL "THE LOWEST COST | 


. ALFA ROMEO—Guillietta, Guilia, 2000 & 2600 . 
. ANGLIA—inc. 105E & Prefect—59-67 
. AUSTIN AMERICA—inc. 1100 Mk 2 & 1300—68- 70. 
. AUSTIN 1800— covers Mk 1 & 2—64-59 
. AUSTIN HEALEY 3000—9MXk 1, 2, 3 & 100 6—56-68. 


‚ BMW 1600, 1800, 2000 & 2002—specify model 
. CAPRI—1300, 1300GT, 1500, 1600GT—568-70 ..... 
. GHEVROLET—all 6 cyl & V-8 models—54-69 ..... 
. CORTINMA—aII| models inc, GT & Lotus—62-66 .... 
,. CORTINA—aI| models inc. GT & Lotus—67-69 .... 
. CORVAIR—inc. Monza Spyder & Corsair—60-65 . 
, CORVAIR—all models—65- is M Ad year 
. CORVETTE—all models—55-62 . ; 
30. CORVETTE—all models—62-65 
. CORVETTE—all models—66-69—specify year 
. DATSUN—all models inc. 311, 411, 510—64-70 ... 
. DODGE/PLYMOUTH,/CHRYSLER—all models—55-70. 
. FIAT 850—inc. Coupe & Spyder—64-70 ... KA 
. FIAT—al| models inc. 124 & 124 Sport—to 70 ... 
. FORD—all 6 cyl. & V-8 madels—55-70 . 


. HILLMAN— inc. Minx, Super Minx & Husky... 

. JAGUAR—covers XK120, 140 & 150 models 

. JAGUAR—ine 24, 34, 38 & Mk 1 & 2—59-6/.... 
‚ JAGUAR E TYPE—with 3.8 & 4.2 engine—61-69 ... 
. MERCEDES-BENZ—inc. 190, 220, 230, 250 & 300.. 


FR EE with every order 


. a copy of the car service record 
book. An easy way to keep accurate 
track of every repair, adjustment, 
tune-up, lubrication, purchase, etc. 


. MERCURY—all models plus Lincoln—55-70 
. MG—covers TC, TD, TF & TF 1500 
MG 1100 Mk 1—'Sport Sedan'—62-67 
. Ма MAGNETTE—inc, Mk 3 & 4 
. MG MIDGET—covers Mk 1, 2 & 3—to 70 
. MGA & MGB—al! models inc. twin сат 
. MINI 850—also with 998cc engine—59-70 
MINI COOPER—inc. Cooper 5—61-70 .... . 
+ MORGAN—inc. 4/4 Series 2, 4/4 1600 & Plus 4.. 
, MUSTANG—al| models inc. Shelby GT—65-68 .... 


. OPEL KADETT—covers all models—64-68 

. OPEL GT 1100 & 1900—69 or 70—specify year ... 
. PEUGEOT—covers all 403 & 404 models—to 69 .. 
. PONTIAC—all БВ & 69 models—specify year 

. PORSCHE—all inc. 356 & 911 models 


. PORSCHE 912—65-69 

. RENAULT— Dauphine, Caravelle, RB, RIO & R16 ... 
. ROVER 2000— covers 5С, TC & Automatic—63-69.. 
. SIMCA-—all inc. 1000, 1100 & 1204—to 70 

. SPITFIRE—covers Mk 1, 2 & 3—also GTG 


. SPRITE—all models inc, 'Bugeye'—58-63 

. SUNBEAM ALPINE—Series 1, 2, 3, 4—59-65 

. SUNBEAM ALPINE—Series 5—65-67 

. SUNBEAM ARROW—/Hillman Hunter!—66-69 ..... 
. SUNBEAM IMP—inc.. Stiletto 


. TOYOTA—inc. Corona Mk II & Corolla—to 70... 
. TRIUMPH GT6+—68-70 i 

‚ TRIUMPH TR4 & TR4A—61-67 

. TRIUMPH TR5/250 & TR6—657-70 .... 

. VAUXHALL VIVA—all HB inc. 80, SL90—56-69 .... 


‚ VOLKSWAGEN —1200, 130^, 1500 Beetle—54-67 . 

. VOLKSWAGEN —Squareback & Fastback—to 68 . 

. VOLKSWAGEN—Karmann Ghia, 1300 & 1500— to. 68 8. .85 
. VOLVO—544, 122, 144 & P1800—to 68 ......... 4.95 

. VOLVO with В 208 engine—142, 144, 145—69-70.. 6.95 


. DESIGN & TUNING OF COMPETITION ENGINES .. 
. AUTO BODY REPAIRING & REPAINTING 
'. AUTOMOBILE ENGINE REBUILDING 
. AUTO TROUBLESHOOTING GUIDE ....... ETE 1.95 
CHILTON'S AUTO REPAIR MANUAL: 1970—covers 
all American cars & Volkswagen—1961-1970 
All prices include shipping to anywhere in world 
New,1970 catalog 25c —one free with every order 


2855 ATLANTIC AVE. 


| CARBÜOKS. BROOKLYN,NY 11207 


[- | enclose full payment of 
EN Send C.O.D. (I'll pay shipping and C.O.D. costs) РС 


10.95 
.95 


—À 


GOVT. SURPLUS BARGAINS SAVE r; 90% 


, sure peri Aeg d^ nt varies, bres 


ile fac ouput m 1450 to to 1600 PST. Intake 
q an tube, Ddjscharre port ya tube, 

Dad e delivery. H GPM 1750 RPM 

e continuous. Drive shaft 54^-12 spline. 

ү pO or base, Berviceable Tested prior to shpi 


cord, 
GOV'T COST $320, Shpg. wt. 14 Ibs, 519. 50 (Stk, denm 


ROTARY GEAR PUMP positive aie | 


placement. Rated 25 СГМ @ 650 PSI а 
400 TPM, Inlet Ж outlet ports 15465-1232 
thread, 12 tooth, ef male drive shaft. 
t" Hx n" W. Govt. overhauled? cond, 

, Pumps fuel, hydraulic oll, ete. Shpg. wt. 12 
lbs, GOVT, COST $242. Now $15.50 


ELECTRIC PUMP WITH CON- 
i TROL SWITCH For boats, campers 


trailers. Output 300 GPH, Can he 
ig ЛЫЙ in fuel or water. 14°" pipe prune 
inlet. 12 or 24 VDC, ‘Pep соатро 
motor, Comes with wiring diagram, 
Approx. GOVT COST #150. Shpe. wt. 
9 lbs. $14.50 (Stk, #1 164) 


= AAN SILVER ANNIVERSARY EDITION 


Aend 25e for amazing catal with 1000's of 
bharrains in hydraulica: electr тт кд, auto. 
mietive items, etc, PO day niece. Order from 
мї. АП prices FOB Culver ity. BO deposit for 
CUOI Cal. ros, add 5%, sales tax. Include zip, 
Satisfying world-wide customers since 1945, 


AIRBORNE SALES CO. Dept. Р$870 


8301 Stellar Dr., Box 2727 • Culver City, Calif. 90230 


We tell if like TS. 


OVER $30,000.00 PER YEAR 
“Му income with my Warner Shop now 
exceeds $30,000.00 annually. And my 
supply orders to your firm over the past 
few years will bear me out. I've ex- 
panded by adding your Model 400 and 
I'm very happy I did." S. D. M. 


Maybe you're not interested in a full-time business 
earning $30,000.00 a year. Possibly $50.00, $75.00 
or $100.00 a week in your spare time is your goal. 
Here's a business that offers both opportunities. 
But, you'll never know unless you send me the 
coupon below. I'll send you the facts... including 
full details, pictures, profit margins, prices and our 
less-than-bank-rate credit plan... FREE and post- 
paid. You are the sole judge. No salesman will call 
to high pressure you; you make your own appraisal 
in the ease and comfort of your home. 


Jim B. Warner, Dept. L-3-J 
1512 Jarvis Ave., Chicago, Ill. 60626 


Jim B. Warner, Dept. L-3-J SEND NO MONEY 
1512 Jarvis Ave., Chicago, Ill. 60626 


Please rush your FREE illustrated brochure to: 


nis] —————————Á 
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City, State, Zip 


Send 25€ For Big Bargain Catalog 
1000's Of Bargains; Surplus, Excess Inventory, 
Brand Nome Equipment 
COMPRESSORS e WINCHES « GEAR MOTORS 
HYDRAULICS ж SCREW JACKS е CB RADIOS 
TELEPHORES «WELDERS = POWER PLANTS Е 
SURVEYIMG INSTRUMENTS e ELECTROMICS 
AIR TOOLS а TAPE RECORDERS a TARPS M 
WALKIE.TALKIES a PUMPS è BIMOCULARS 
"SATISFACTION OR MONEY BACK GUARANTEE" 7M 


SURPLUS CENTER "Zip Code 68501. 


AIR LIFT AIR SPRINGS 

These tough, inflatable butyl bags raise the rear of your vacation-loaded 
car to safe, normal riding level. Air Lift Air Springs literally lift excess 
weight from overworked springs . . . also minimize sway on turns and 
absorh impact of bumps. Simple to install — no parts to remove from 
car. Ideal for camping, a "must" for trailering. For the name of your near- 
est Air Lift dealer, call this special number free, 800-243-6000. In 
Conn. call 800-942-0655. 


AIR LIFT COMPANY 
Department PS, 2710 Snow Road, Lansing, Mich. 


128 | POPULAR SCIENCE 


Dept. PSB63, 33} Church St, Hartford, Conn. 06101 


TOP & 
SIDES 
RECS | 
BOTTOM 


HOLDS DOWN ANYTHING you want to 
glue, weld, trim—on 3 sides at once, Ends 
struggling with nails, tape, more than 1 
| clamp. Precision built nickel-plated steel, 
grips wood, metal, formica, etc. —profes- 
sionally—till you loosen it. 412х310". 
22426 Multi-Purpose Clamp. 1.99 


aoe) у 5 Shoppers’ 


HEDGE TRIMMER—Fits any electric drill 
in seconds. 14” long hardened, tool-steel 


? ж. OF BOSTON blade cuts wide areas, trims & shapes 
B R E K 5 5!МСЕ 1818 Ашыгы faster & neater than hand shears. 
BRECK BLDG., BOSTON, MASS. 02210 | andle conveniently locks at 10 angles. 


It's lightweight & ideal for women garden- 
ers. l-year guar. No. 5000, special price 


i TTT "Шу TELESCOPE $498 $8.88 ppd. Arco Tools, Inc., Dept. PS-7P, 
75 POWER 25Х-45Х-75Х | 38 421 W. 203 St., New York, N.Y. 10034. 


1 hree in one telescope, 
variable TEN « Ya TS 
Enificati nii st 


Brass bound, a power for altra 
‘bright imag es 45 and 75 power ge А 
1 G te " m —_— _ ч 
to bring distant stars, we کک‎ = 
moons, objects. g So 
sports events E wa Most power- 
ту times — . ful scope anywhere 
closer. at this amazing- low price. 
: 5 sections, Opena 36" closes 1 ft.: Con- 
I zing 4 ground & polished lenses. Can xs 
owerful microscope, American made, 
Mass EG у э, ena les us to offer telescope, Sold direct 
bv mail only. $4.98 post паі. Money back fuarantee. 
CRITERION c 


d --_ 
DISCOVER HIDDEN 
xw TREASURE 


WITH A JETCO ELECTRONIC MINI BOAT TOTE launches small boats 
anywhere! Big 10" diameter, wide, semi- 
pneumatic wheels. Attaches to wood or 
metal boat with ordinary rand tools. Re- 
tainer clip locks wheels on securely. Kit 
transistorized — guaranteed, neues Mosis A at ee DU mount- 
ing brackets, retaining c рв ‚ mountin 
E ee RS tas 8 Pi PSB PPS ay Fo ок Blvd. 
JETCO, P.O. Box 132 PSM, Huntsville, Texas 77340 | ssoc. Inc., Dept olsom Bivd., 
Rancho Cordova, California 95670. 


Powerful, New, Transistorized 
Listening Device 


The BIG EAR 


Tremendously Amplifies Sound 
Complete with Tripod & Earphones 


Here is the latest electronic marvel, right out of the 
space age, Signal corps model works on the same prin- 
ciple as the fabulous Missile Tracking antennas. Aim the 
disk reflector in the direction of high flying planes and 
hear the jets roar in your special earphones. Pick u 
conversations too distant for you to hear. The big 18” 
reflector-disc concentrates sound waves into the transis- 
tor unit and amplifies inaudible sounds loud and clear. 
Only Comes on a sturdy tripod with balance of 
$ 95 aiming handle, and is supplied with stetho- 
scope-type earphones. similar to units used 


A powerfully 
sensitive instrument — 

detects gold, silver, coins, 
relics, etc. Fully tested — 


plus $1.00by gov ernment age ncies. Tape recorder can 
pp. & hd. be plugged in. 


WORLD CO., Dept. 8PS, 1 PARK AVE., NEW YORK, N.Y. 10016 
2 for 1 WAREHOUSE CLEARANCE SALE | | 


(OMCMLXX CINE 


05495: aa 06 —— à "i TE o a | 
FOR VALUE 10 Year Wachs TWO FOR THE PRICE OF ONE 


Razor sharp lifetime steel blade opens easily and automatically locks in place, PUSH-BUTTON release. Tough, razor 
steel blade honed and рн to mirror-like finish. Balanced for target throwing. Legal size. Rugged construction. 
Blade GUARANTEED 10 YEARS. If blade breaks we replace free, 30-day MONEY BACK GUARANTEE. A favorite 
with sportsmen. Priced for quick sale of 200,000 knives. Makes excellent gift for any man or boy. Two for n. 98 plus 50е 
_ shipping. Send Send cash, ck. or М.О. to VIKING KNIVES, Dept. K-108, Box 10880, Houston, Tex. 77018. 
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THE RAYMOND LEE ORGANIZATION INC. 


| 
1 
LE 
230-H Park Ave., New York City 10017 212 MU 6-8500 В 
1 
E 


DEVELOPED & PREPARED 

For Commercial Appeal & Sales 
DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 
Second Decade of Reliable Service to 


z 
a 
В C 
: “INVENTION RECORD" Form 
> SEND FREE “PRODUCT MARKETING” 
INVENTORS e MANUFACTURERS e LAWYERS р "re 
a 
| 
a 
8 


Director: Raymond Lea Mame ce es 4 

United States Patent Office former Patent Examiner | 
United States Department я Army former Patent Adviser Address m 5 W T E! B S HN NB B à E H E B hà B M BH P B B dH B HM b W B A B E d W M X WW F 
Member: United States Council, Eip i State......-.. zip..... a 


International Chamber of Commerce 


CLASSIFIED 


OPPORTUNITY 


2 AUTO SUPPLIES & 
EQUIPMENT 


SHAVE While driving. Shaver plugs 
into lighter. Complete with accessories. 
Specify voltage. $9.95. Satisfaction Guar- 
anteed. MAR-EAT Enterprises, 7756- 
72nd Ave. N.. St. Petersburg, Fla. 33710. 


AUTO Parts for old cars and new, AI! 
makes. Catalogue $1.10. Antique Parts, 
Milwaukee, Wisconsin 53204. у 


MODEL “A'" Parts. List 25c, Matco. 
303 South Walker. San Pedro, Califor- 
nia 90732. 


CROSLEY. Foreign-American. Parts. 
Discounts. Accessory Catalog. 616 Burn- 
side, Inwood, М.Ү. 11696. 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50e (іп coin). Hy- 
draulic Jack Packing & Tool Co., Inc., 
General P. . Box 3. Staten Island, 
New York 10314. 


ATTENTION SERVICE STATIONS 

SEND For Free price catalog. Spark 
plugs. ignition bulbs. thermostats. tire 
valves. Universal Bernal. 117-18 Rock- 
away Blvd.. Ozone Park. N.Y. 11420. 


 UNBELIEVABLE Huge Sav Шат. zs!! (Re- 
pairs. Gas. Oil) with Ring-Valve Job 
while driving. $6.50  postpaid.  Lasts 
100,000 miles! Results guaranteed! 
Motaloy. Grantham 5. Penna. 17027. 

Е ЕА 


3 AUTO TRAILERS & 
CAMPERS 


PICKUP Camper. Trailer or Pickup- 
Cover... Build Yourself. Save! Com- 
plete Plans $3.95 each. Cover plans 
$2 00. Conversion Plans—econoline type 
van $2.95; passenger bus or delivery van 
22.95. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply, 99-J Glen- 
wood. Minneapolis. Minnesota 55403. 


BUILD Your Pickup Camper. Pre-cut 
Kits. Blueprints. Supplies. Literature 
25c. Comstock Trailers, Dept. 665, Par- 
sons. Kansas 67357. 


CAMPER plans and | full sized patterns. 
The most detailed available with written 
and pictorial instructions, Various mod- 
els and accessory kits offered. Send for 
literature—Glen І. 9152 PS8, Hose- 
crans, Bellflower, California 90706. 


CAMPER & Trailer Kits—Assemble 
yourself, Save 1» over factory built. 12 


models: Pickup Truck Campers, Pickup 
Covers. Travel Trailers, Folding Tent 
Trailers. Big line of accessories. E-Z 


terms. money-back gurantee Free 24 
page color catalog. Lu t. WD-70, 
1500 East Cliff Road. Т le, Minne- 
sota 55378. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD ''Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 
plans. photographs $2.50 refundable. 
Kits. parts. engines; factory discount 
prices. Catalog 25c. Gilllom Mfg.; PSC; 
St. Charles, Missouri 63301. 


REVOLUTIONARY ! | 1! Auto-battery 
motorizes your bike. Simply built CN 
Inexpensively operated. P е 
SPEEDSTER-82.00 . . . COMMUTER- 
$2.00 . . Both $3.00; Bat-Re-Bike. 
Box 50454, Cherry Hill. N.J. 08034. 


MOTORCYCLE Turn Signals. Acces- 
sories. Catalog 35¢. Houston, PS, Lock- 
port. Illinois 60441. 


MOTORCYCLE SPEED & PERFOR- 
MANCE EQUIPMENT. for 2-cycle en- 
gines. Catalog. 25c. G.E.M. Products. 
496 E. St. Charles Rd., Carol Stream. 
Illinois 60187. 


FOLDING Bicycle. dealer opportuni- 
ties, Portaquip. 1853 SW Jefferson, Port- 
land. Oregon 97201. 


ILLUSTRATED Catalog 25c. Parts ac- 
cessories, custom stock. most makes 
models. Cycle Supply, Box 1925, Fair- 
bury. Illinois 61739. 


Easy to Build MINI BIKE 
Easy to Build RACING KART 


Plone f instruction parta all numbered 
PLANS $2.00 EACH 
MINI VEHICULES PLANS 


Р.О. Box 92, Chazy, М.Ү. 12921 
= In Canada, Р.О. Box 33. 
а а... Duvernay. Laval. 


Р.О, Canada 


| AE part: svallable Joenliv, 
| ane instructions 


| P. О, Box 82, 
Washington, M. J. 07882 


CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
all caps, rest of ad upper & lower case. Additional capitalized 
words, 65c per word extra. All capital letter headline or white 


space, $10 per line. 


CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $135 per inch, per month. Discounts for con- 


tinuity. (Full details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the October issue (on sale September 29) 


is August 10. 


Send all classified orders, copy, inquiries, etc., to: O. K. 
Kelly, Classified Advertising Mgr., Popular Science, 355 Lex- 


ELECTRIC MINI-BIKE 
Fabulous electric battery powered Mini- 
Hike. Easily built with ordinary tools at 
l4 cost of other mini-bikes. 

& Speeds up to 40 M.P.H. 
® instant Starting 


e Noiseless Operation 
® Operates on Pennies a Day 


Cóonmlete plans 


LECTRA-BIKE $425 
pe 


CONVERT Bike to roi ЕЗҮН слана 


52.00. Go-Cart Plans—52.00. Snow- 
mobile Plans . . . 83.00. Go-Bvk Indus- 
tries. Rothsay. Minnesota 56579. 


_MINI-CHOPPER. MINIBIKE. or GO- 
CART Plans with parts list. Save 50°; 
$2.00 Refundable. TEW Products, 48 
Faircrest Rd.. Asheville. N.C. 28804. 


5 AVIATION 


AVIATION Surplus Big катан 50c 
(Refundable). Box 1TF-PS, Spring 
Grove. Pennsylvania 17362. 


AIRBOAT, Propellers, Engines. Plans. 
Kits. Su plies. Complete Airboats. Out- 
board Alirdrives. Catalog $1.00. Banks- 
Marwai, Box 3301-G. Ft. Worth. Texas 

5. 


HELICOPTER. SNOWMOBILE. HOV- 
ERCRAFT. AIRBOAT. Bubble canopy. 
One-Man. Portable Kits. Plans. Infor- 
mation 20c each. Photos and three-view 
drawings 51.00 each. COMPCOP. Box 
1267. Redwood City, California 94064, 


AIRBOAT. Hovercraft. Gyroplane 
Plans 85.00 each. Twin engine hover- 
craft plans $10.00. Catalog of supplies 


$2.00. Esco-A. Box 3379. Sarasota, Fla. 


5A HOVERCRAFT 


HOVERSPORT HS-II. two place hov- 
ercraft. Designed’tested by aircraft en- 
gineers. Amphibious with total direc- 
tional control, Specs. photos-$2.00. Plans. 
book-$9.50. HS-IA. single place hover- 
craft; Plans. book-$5.00. Hoversport. 
11655 U. S. 21. Juno. Florida 33403. 


— ж” e WE m 


AERO-CAR 
AIR CUSHION VEHICLE 


Amazing hovercraft bullt easily with 

ordinary. ui к 

Ф LA WER ENGINE POWERED 

а CARRIES ONE MAN AND MORE 

e FLIES OVER LAND SNOW WATER 

® FORWARD. ee SIDEWATS 
AND HOVERS 


Complete >й зен ИНИ Plans and Book 
Aero Projects, $5.25 
Box S118PS, 

Clinton, N.J. 08809 PPD 


6 ASTRONAUTICS 


ROCEETS: Real flying models—flights 

to 2500 it. New illustrated catalog 25c 
single and multistage kits, cones. en- 
gines, launchers. trackers. rocket aerial 
cameras, technical information. Fast 
service. Estes Industries, Dept. 32, Pen- 
rose, Colorado 81240. 


` ROCKETS!! 2,600 feet altitude. Power- 
ful motors—EKits—Tubes—Cones—Para- 
chutes—Launchers, New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery, Centuri Aerospace. Box 
1988. Phoenix, Arizona 85001. 


ington Avenue, New York, N.Y. 10017. 


REAL FLYING MODEL ROCKETS: 

OVER 115 feet long! Completely as- 
sembled and painted. Flights to 2500 
feet! Only $2.75 plus 25€ shipping. In- 
cludes complete illustrated flying in- 
structions. altitude finder and flight log. 
Uses Estes. Centuri. Cox. MPC Engines 
and launchers. Satisfaction guaranteed. 
Rocketworld-A. Box 13254. Phoenix, 
Arizona 85002. 


ROCEETS. Detailed plans. Make your 
own Fuels. Controls.—Everything. 382 
pages, only 2.00! EKenrus-R, Box 158-5. 
Staten Island. New York 10308. 


MODEL Astronautics! Rocket kits. en- 
gines. supplies. Catalog 25c, Semroc As- 
tronautics. Box 333. Ayden 6, North 
Carolina 28513. 


ROCKETS!!! 2000' plus, Single, multi- 
stage kits, Tubes, cones. engines, рага- 
chutes, launchers. Same Day Service. 
Amazing accelerometer kit $1.50. Cata- 
log 25c. Rocket Supply, River Edge, New 
Jersey 07661. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


NEW 1969 McCulloch and Other Out- 


boards 4 H.P. $118 . . . 9 Electric $295 
. . 18 $360 25 $404 . . . 40 Electric 
$595 . 55 Electric $828 . . . All Sizes. 


Literature 50с. Electra Marine, 1427 
Broadway. Brooklyn. New York 11221 


CANOES. kayaks. kits. plans. Sailing 
rigs. accessories. Free catalogue. Quick- 
silver. 115 McGavock Pike. Nashville, 
Tennessee 37214, 


BOAT PLANS. FRAME KITS. 

BOAT KITS. World's largest catalog 
—Over 200 top designs for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep vee's, Catamarans. 
Trimarans, Houseboats, Sailboats from 
Small Sail Fish to 34 ft. motor sailers. 
large selection of inboard and outboard 
px Adis Merge Send $1.00 for large new 
plan kit catalog or $2.00 for catalog 

lus Boat Bullder's Guide. Clark Craft 

oat Company. 16-5 Aqua Lane, Tona- 
wanda. New York 14150. 


ВОАТ Kits. Molded Fiber lass. Save 


сз پچ‎ 


money — assemble yourself. Factory 
molded sections bond into one-piece 
craft. 30 models—14' to 32°, Cruisers. 


Runabouts. Houseboats. Sailboats. Big 
line accessories, motors. trailers. Easy 
terms. Free 80 page сарое, Luger. 
Dept. AC-70. 1300 East ff Road. 
Burnsville. Minnesota 55378. 


FIBERGLASS, Resin, 
bronze screws. Prepaid. 
Plans Catalog 25c. Stiles, 
Hts.. New Jersey 08051. 


SAIL Boat Kits For Penguin. O.K. 
Dinghy. Blue Jay. Windmill. Snipe 
Lightning. Thunderbird. Free Color 
Folder. Taft Marine Corp.. 63815 М.Е. 
39th Ave.. Minneapolis, Minn. 55421. 


TRIMARAN Sailboat Plans. Literature 
25c. Write: Norman Cross. 4326 Ashton. 
San Diego. California 92110. 


NEED Money? Have fun selling ma- 
rine accessories for information write 
to: Walters Marine Supply Inc.. 2620 
19803 oon Drive, Wilmington. Delaware 


MARINE Catalog. 1970 Brandname 
Discounts. $l-refundable. Northeast, Box 
561B. Newtown. Conn. 06470. 


MARINE Engines, conversions. parts. 
Catalog free. Charles F. Stokes ter- 
prises. Coldwater. Michigan 49036. 


Foam. Brass. 
no tax. Boat 
11-5 Mantua 


MART 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


` ELECTROPLATING Equipment And 
Supplies. Send $2, Refundable, For For- 
mulas, Equipment Guide. Operation 
Data And Catalog. HBS Equipment Di- 
vision, Dept. МТ, 3543 East 16th. Los 
Angeles, California 90023. 


10 WELDING, 
SOLDERING 


WELDERS — 110.220. 150 Amperes 
$53.50. Morris. 1070 Inner, Schenectady. 
New York 12303. 


11  DO-IT-YOURSELF 


HOBBYISTS, EXPERIMENTERS. am- 
ateur scientists. students . . . Construc- 
tion Plans—All complete including draw- 
ings, schematics. parts list with prices 
and sources. . . Laser— Build your own 
coherent-light optical laser. Operates in 
the visible light range, pulsed mode— 
$8.00... Radar—Build your own ultra- 
sonic doppler radar. Detect motion of 
people, automobiles. even falling rain 


drops,  Transistorized. uses standard 
small 9-volt battery—$4.00 . Long 
Range ''Sound Telescope’ ‘This amaz- 


ing device can enable you to hear con- 
versations, birds, other sounds hundreds 
of feet away. Very directional. Transis- 
torized. uses 9-volt battery—33.00 . . 
Or send 25c coin (no stamps) for com- 
plete catalogue , . . Wide range of other 
plans. including psychedelic lights. col- 
or organs. robot man. etc . , . 38 dif- 
ferent plans . . . Technical Writers 
Group, Box 5994, State College Station. 
Raleigh. N.C. 21601. 


AT Last! Sell-Your-House- Yourself 
Kit. Booklet. 12 brochures. 3 contract 
forms. $5.00 complete. Adan Enterprises. 
1100 West tug”, Wilmington, Calif. 90744. 


INFRARED Light - beam voice com- 
municator: unique. solid state. optoelec- 
tronic. portable system provides private. 
clear. audio transmission up to one mile. 
No license required. Brochure, 30c. Com- 
prehensive construction information. 
86.00. Lundart. University Station 
4008-5. Tucson. Arizona 85717. 


DESIGN own home in a minute to 
1,” scale. Home-A-Minute Kit contains 
dozens of fiber partitions. doors. win- 
dows. cabinets. Perfect 3-D outlook to 
rearrange floor plans. $3.95 plus 50c post- 
age. Miller. PS-7. Box 143, Dover, New 
Jersey 07801. 


PROFESSIONAL CRAFTSMEN 
SILVERSMITHING. lost wax casting. 
wood carving. plastic art supplies, Cata- 
log $1.50. Refunded with $5 purchase. 
California Crafts. Box 3277. Anaheim. 
California 92802. 


PRESSURE Cleaner plans. Drawings. 
bill of material specifications. Send 
$2.00 to General Hydraulics Corpora- 
tion, South Beloit. Illinois 61080. 


CONVERT mower engines into air 
compressors. Write. Showalter. Box 
409E. Abilene, Kansas 67410. 

PURSE 


COIN 
IDEAL GIFT 
EASY-TO-MAKE 


Make this beautiful coin 
игн out of renuin“ 
father, Easy to make. 
Folds tovwether like а 
flower, Our easy to follow 
blueprints will show sou 
how, Start your own ħusl- 
ness. Send $1.00 to: 


NOVE LTY PRODUCTS 


12 HOME CRAFTSMAN 


FOUNDRYETTE 2400 F. 1!5 to 48 lb. 
capacity. Circular 10c. Kansas City Spe- 
cialties. Box 193, Middleton. Wis. 53562. 


FREE: New 136 page handicraft cata- 
log. Supreme Handicrafts. Box 395-Р5. 
Sioux Falls. South Dakota 57101. 


WOODWOREING Catalog and Man- 
ual 25c. Plus free "101 Project Ideas." 
World's most beautiful veneers, lumber. 
plywood! Wood finishing. upholstery 
supplies. Cane. Lamp parts. Furniture 
hardware. Animal Whittling blocks. 
2.000 workshop products. Constantine 
2053-M, Eastchester Road, Bronx 10461. 


“GETTING Started in Stained Glass." 
25c, Whittemore, Box 2065X, Hanover. 
Mass. 02339. 


FULL SIZE FURNITURE PLANS. 
Traditional, Early American. Danish 
Modern. Catalog 50c. Furniture Designs. 

Dept. 5-80. 1425 Sherman. Evanston. 
Illinois 60201. 
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13 TOOLS & MACHINERY 


GRANITE Toolmaker's flat, 6" X 10" 
X 2". +.0001". $12.95 Ppd. Precision 
Granite. 11550 Larch. Minneapolis, Min- 
nesota 55433. 


MICROMETERS — Indicators—Steel 
—Aluminum-—Brass, Maximal, Unimat 
Lathes, Accessories. Lists free; complete 
1424 Barclay, 


mailing-50c. 
Sprinefield. 


Campbell, 
Ohio 45505. 


Popular Mechan- 
ics said in July, 
1969 (p. 156): 


“Handiest Tool 
You Can Have 
in Your Shop” 


It sands, grinds, 
polishes, sharp- 
ens. It's portable. 
Take iton the job. 
= Use with any '%4 
hp motor. Model 
165. Factory di- 
rect special. 


BM зә» 


ARCO MFG. CO. 


Р.О. Box 817, Grand Forks, М. Dak. 58201 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2,00. R. Schmauss, 
1228 E. Cass St.. Tampa. Florida. 


18 CAMERAS & PHOTO 
SUPPLIES 


FREE Price List! Cameras. film. flash 
bulbs, Merit Photo Supply. P.O. Box 
6011, North Hollywood. California 91603. 


CAMERAS wholesale, free details. 
LMC. 2509 51st, Ave.. Sacramento. Cali- 


fornia 95822. 
: SUPER-SECRET AERIAL 
RECONNAISSANCE CAMERA 


Brand New Air Force Surplus! 
31200.00 GOVERNMENT COST. 
Contains 2 Hausch & Lomb 
wide-angle 6^" metrofon Jenses. 
(Маце over SmOO.W) Can Op- 
erate remotely on 24 Volt DC or 
110 Volt AC with transformer. 
SPECIAL 549.40), Shipping box 
A alone worth 325.00, Shipped 
ea freight collect 525 lbs. Сан 
Z Check—no C.0.ID,.s, 
SURPLUS WORLD 
1025 Chili Ave., Rochester, N.Y. 14611 


19 MOTION PICTURES & 
COLOR SLIDES 


175-FOOT SMM. PREVUE MOVIE... 
Only $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks, Keystone Cops, Gish. 
Pickford. Chaney . . comedy. drama. 
adventure, history from the silents! 
Taste the fun of great movies right at 
home! Order today... specify standard 
or Buper B8, Free catalog. Blackhawk 
Films, 701 Eastin-Phelan Bldg.. Daven- 
port. Iowa 52808. 


FREE Catalogues, 5.000 — 8-16MM 
пша. ЕЗЕН ТӘ Films, Green- 
Vale. N.Y. 


18MM SOUND Films. New. Used for 


less 
motor 


Sale. Free Catalog. National Cinema, 
333 W. 5'th St., New York City, New 
York 10018. 


FREE! 64-page catalog. 8-16mm film, 
supplies, processing equipment. Superior. 
442-448 N. Wells. Chicago. Illinois 60610. 


UNUSUAL movie supplies. Free circu- 
lar. Esoh, 47th Holly, Kansas City, 
Missouri 64112. 


198 COLOR SLIDES 


J5MM. COLOR SLIDE SAMPLER... 
20 ''best'" 27 x 2"... £1.00. Free catalog 
Hundreds of sets , . . travel circus, 
wildlife, flowers, railroads, war. etc. 
Order today. Blackhawk Films, 1702 
чи gelidis Bldg., Davenport. Iowa 
5 ; 


35MM COLOR Slides, 10,671 Individ- 
ually Sold. Described  Encyclopedia- 
Catalog 10c. Wolfe Worldwide. Dept, 16- 
B0. Los Angeles. California 90025. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


CAMERA FANS! Expert photofinish- 
ing by one of Country's largest labs at 
lowest prices. Fast Service and free 


35MM 
Exp. Black "White 68c. Satisfaction guar- 


KODACOLOR 12 Exp. Roll Developed 
& Printed Jumbo Size $1.50. Mail lm 
to CapriColor. P.O. Box 831. Laredo. 
Texas 78040. 
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60°; DISCOUNT ‘‘Get-Acquainted" of- 


fer to 126 Instamatic Camera owners 
for one month only . . . $1.50 for 12 
exposure (regular $3.00). We develop, 


print. Only 126 Instamatic film... no 
black and white. Send $1.50 today. 
I'T.K Co.. Dept. E, Ishpeming, Michi- 


gan 49849, 
21 HOBBIES & 
COLLECTIONS 


MILITARY Miniatures for War Gam- 
ers. plus 100 museum pieces for serious 
collectors. Catalog 50с. Bussler. Box 
107-E. Wollaston, Mass. 02170. 


UNUSUAL sea shell collections from 
around the world, 2 ifferent $1.25— 
50 different $2.25. Gifts from Paradise, 
Box 392F. New York 10013. 


23 MINERALS & 
PRECIOUS STONES 


MINERAL COLLECTORS! Send for 
New 1970 printed catalog. descriptive 
and educational. with 154 photographs 
of over 300 minerals, crystals and rocks. 

EE Ruby Crystal from Madagascar 
with each Catalog. SEND only $2.00 
(credited on first order. $10.00 or more). 
FILER'S, Р. Box 487, Yucaipa. Cali- 
fornia 82399. 


GOLD 10 Small nuggets panned from 
Oregon Streams $1.00. Robert Brandt, 
Sweethome, Oregon 97386. 


EARTH Science Rockhound Magazine 
subscription $2.50. Sample 35c. Box 
550-PS, Downers Grove, Illinois 60515. 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter, jewelry maker, hob- 
byist or craftsman can be without. Full 
of bargains. exclusive items, low prices 
from largest suppliers and authorities in 
the field, Free new catalog just off the 
press, yours for the asking. Write: 
Grieger's, Dept. C-14, 1833 E. Walnut. 
Pasadena. California 91109. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


15 NOTCHED Arrowheads: £4.95, Cat- 
alog 20c. Stoneman. Box 11053-PS, Phil- 
adelphia, Penna. 19141. 


25 FORMULAS, PLANS, 
ETC. 


АМҮ Formula $5.00. Catalog—Manu- 
facturing Treatise 10c. H. Belfort. 192 
М. Clark, Chicago 60601. 


26 SCIENCE & CHEMISTRY 


ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 
абс. Single and multistage kits, cones. 
engines, launchers. trackers, rocket 
aerial cameras, technical information. 
Fast service, Estes Industries, Dept. 6, 
Penrose, Colorado 81240. 


LIQUID Fueled Rockets: Authentic 
high parsermano single and  multi- 
stage kits, rocket plane kits, ready-to- 
m jet planes, Use unique non-flamma- 
ble propellant. No special permit or H- 
cense required. Send 25c for catalog. 
Vashon Industries, Inc.. Box 309-B, 
Vashon, Wash. 98070. 


COPYRIGHTED; Powerful Stellar ra- 
diations cause gravitation. Summary 25c. 
Carnahan, 3204 Breeze Terrace, Austin, 


CHEMICALS and apparatus for in- 
dustrial, analytical and private labora- 
tories. Catalog 50c. Dept. M-26, Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave.. 
Rochester, New York 14620. 


NEW Theory! “Gravity Does Not 
Exist" $2.00. Carter, 5445 Lindley #11, 
Tarzana, California 91356. 


FIBRE OP-KITS, Using the ''magical 
optical fibers” that transmit light ener- 
gy. FREE CATALOG. Scientific Devices. 
211P Albion. Wakefield. Mass. 01880. 


LIQUID Rocket Plans. $2.98. Motors. 
$4.98 (PP COD). Star Space Systems. 
PS1, Box 5486, Redwood City, Са. 94063. 


CHEMICALS, Apparatus. Biological 
Supplies, Microscopes, etc. Catalog 35c. 
Sheard Science, Dept. PS. Columbus, 
Wisconsin 53925. 


NEWSLETTER (Chemical-Science): 
Permanent subscription only $1.00! Save 
5 times subscription cost—confidential 
discounts. Kenrus-N, Box 1588, Staten 
Island, New York 10309. 


3-D-CHESS. Rules $2; Boards $10. or 
$20. Club $3/yr, Oorahnoss, Hampton, 
Virginia 23364. 


Laser or Phaser Pistol plans—$1.00 each 


plus 25¢ 
postage. 
Catalogue— 
256. 
Roy Davis Lab- 
oratories, Dept. 
PS, 118 West Adams St., Jack- 
sonville, Florida 32202. 


bia ee „ 


CATALOGUE of those ver-ry interest- 
ing hard-to-find products and books 35c 
(See our other Advertisements). Kenrus- 
С, Box 1585 Staten Island. N.Y, 10809. 


CHEMICALS, Laboratory Apparatus. 
Glassware. Assay Equipment. Catalog 
50c Refundable K/N Chemicals and Sup- 
plies. P.O. Box 631. Redlands, Califor- 
nia 92373. 


BUILD-LIQUID Keduce 
rices. Plans $1.00. Catalogue 25c; gas 
asers, kits. Laser Components, 325 Van 
Nostrand Avenue. Jersey City, New Jer- 
sey 07305. 


EXPERIMENTERS, Join our mailing 
list! Monthly bargains. Inquiries on all 
equipment supplies welcome. Probe 
scientific Corporation. 14207 So. Cicero, 
Crestwood. Illinois 60445. 


27 PLASTICS 


CASTOLITE urs like water. hard- 
ens like glass. ithout heat. Embed na- 
tural flowers. photos. coins. Many other 
moneymaking projects. Manual 25c. 
CASTOLITE. 70/1027. Woodstock, Illi- 
nois 60098. 


LARGEST Plastic Handicrafts. Suppl 
catalogue $1.00 (refundable). RPH 
Mig.. 24-P Winter, Stamford, Connecti- 
cut 06905. 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover. Pennsylvania 17331. 


CRAFT Eits . . , Supplies. Castin 
Resin, Molds. Cookin' Crystals, Dippity- 
Glas, etc. New enlarged catalog . . . 50c 
irefundable), Specialty Products, Dept. 
û, 731 Brooks Road, Muskegon. Michi- 
gan. 48442. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TREES, Plants sick? Free Sample! 
Vita-Spike-(PS), 3527 Aquila. Minneapo- 
lis, Minnesota 55428. 
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LASER. 


REAL ESTATE 


GOVERNMENT Lands .. . Low as 
$1.00 Acre. Millions Acres! For ''Exclu- 


sive Copyrighted Report 2-0. lüs 
"Land Opportunity Digest'' listing lands 
available throughout U.S., send $1.00. 
satisfaction Guaranteed! Land Disposal, 
Box B8081-ET. Washington, D.C. 3. 


$1 ACRE — Canadian Border — hun- 
dreds campsites, islands, farmlands, di- 
rectly from tax authorities, (Non-profit) 
Lists. Wet mailed. Register, 
. 110 Church Street, Toronto 1, 
Canada. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
) pl 3.50 T. yearly. Maps. 
pictures, $2.00 (Refundable). Informa- 
tion Bureau, Norval 3, Ontario, Canada. 


CANADIAN Vacation Lands; Full price 
$385.00. 40 acres. $10 month. Suitable 
cottage sites, hunting, fishing, invest- 
ment. Free information. Land Corpora- 
tion 3768-D Bathurst, Downsview, On- 
tario. Canada. 


LAND! EASY TERMS less than bank 
rates, Northwest Timbered Acreages as 
low as $950 Total Price, 5-10-20-40 Acres. 
For People who love the land—A tract 
of Recreation Land to have for your 
very own! In Northern Idaho, North- 
eastern Washington, and Western Mon- 
tana. In the heart of lakes and big game 
country. All covered with growing tim- 
ber. Access and Title insurance with each 
tract. This is select land with natural 
beauty. recreational and investment val- 
ues. Plan for the future and retirement 
recreation. We have tracts of many types 
and sizes from which to choose, includ- 
ing beautiful Northwest Waterfront 
property. Your inspection is welcomed. 

rite us for free list, maps, and com- 
plete information. Write to: Dept. WC, 
Reforestation, Inc. Р.О. Box 106, Op- 
portunity Station. Spokane, Washington 


CANADIAN LAND INVESTMENT, 
from $9.00 an acre. Choice properties 
available across Canada. Acquired 
through estate liquidations. Low month- 
ly payments. Ideal farming, timber. 
minerals, cottages, hunting. fishing. 
Write for free ca ue, Canadian Es- 
tate Land. Department PSC&8,. 194 Wil- 
son Ave., Suite 101, Toronto 380, Canada. 


NEW: Canadian oil leases. $1.00 acre. 
Free information, Northern. Box 70-р, 
Montreal 206. Canada. 


| FREE CATALOG 
NEW Summer bargains! Homes, farms, 
business, ranches, and investment prop- 
erty photos! EMPLOYMENT OPPOR- 
IES, ALSO. Write today for your 
free copy! SAFE-BUY Real Estate, P.O. 
Box 589-PS, Little Rock, Ark. 72203. 


NEW !—FREE CATALOG! Giant Fall- 
Holidays edition! Over 4,600 properties 
described, pictured — Land, arms, 
Homes, Businesses-Recreation, Retire. 
ment, Selected Best thruout the U.S.! 
T0 Years' service, 541 Offices, 40 states 
Coat to Coast. Mailed FREE from the 
World's Largest! STROUT REALTY, 
60-ZB E. 42nd 5t. N.Y.. М.Ү. 10017; 
"-ZB S. Dearborn, Chicago, Ill. 60603; 
521-ZB E. Green. Pasadena. Cal. 90013. 


THE Only *''No-Risk Land Purchase 
Plan" in America—l0 year money-back 
guarantee on any Vacation. Retirement 
or Investment homesite in Boiling Spring 
Lakes—the multi-million dollar. 14.000- 
acre development on the Carolina Coast. 
All facilities. electricity, roads, motel, 
golf course, country club, already in. 
Private ocean beach, 50 fresh water 
lakes. 15-асге homesites as low as 
$700.00 cash price: $8.00 down, $7.70 
monthly for 120 months, including in- 
terest at an annual percentage rate of 
êr. Write for free literature, Dept. 2-С. 
Boiling Spring Lakes. North Carolina 
28461. (Not offered to residents of Call- 
fornia, Florida, New York). 


FREE... 224-page catalog. All tvpes 
real estate coast to coast! United Farm 
Agency. 612-PS West 47th St.. Kansas 
City, Missouri 64112. 


. $1 ACRE—U.S.A.—CANADA 
MILLIONS Acres. Direct from govern- 


ment agencies. No middlemen... Fam- 
ily Vacationing, Fishing. Hunting. 
omesteading. Investing . . . For amaz- 


ing "where" and "how", “All States— 
All Canada Govt. Lands Digest" . .. 
plus invaluable Canadian maps. Rush 
$1.25 (Guaranteed) Can-Am Lands, P.O. 
Box 1147, Buffalo, New York 14240. 


OCALA FOREST CAMPSITES 
Deep in the heart of the Great 
Ocala National Forest. Excellent hunt-, 
ing and fishing. Free maps and photos. 
ADTOLBTIOE W. Н. Vernor, Inec., Dept. 
Y. Deland. Florida 32720. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE ... Wholesale Catalog, Beads, 
Jigs. Reels Finnyaperts (PE) "abis 
F LI Th ‘Oo P 
Ohio 43614. р РБ) ш 
FISHERMAN'S Dream Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore; Net Mak- 
ing. Rod Building. Sinker Casting, 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Bait and lure components-Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co.. Box 5510, Toledo, Ohio 43613. 


FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle, Archery, | 
uerus шй. canpa, Equipment— 

sands of items. Cabelas’ Inc.. : 
R, Sidney, Nebr. 69162. sed 


. OUTDOOR Discount Catalog Featur- 
qr ok Ба а, пев. Golf Equipment. 
etc. Orchar rading Company, Box 241- 
PS, Hastings, Michigan. е" ке 


UNDERWATER SAUCER—You sub- 
merge. maneuver, and surface at will: 
$9.95. Detailed plans $1.00. Michigan 
Water Specialties, Inc., 249 Albany, | 
Dept. “5'', Ferndale, Michigan 48220. 


36 HOUSEHOLD PETS 


ia RING кайт rr ue $1.00. Fiy- 
E uirreis. OX 144. iam ! 
Ohio 45342. a 


38 BIRDS & ANIMALS 


MAKE Big Money raising Chinchillas, 
Rabbits. Guinea Pigs for us. Catalog— | 
. Keeney Brothers, New Freedom, | 
Pennsylvania 17349. 


E 


$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 

uipment, breeders and instructions. 
Illinois Research Farms, Dept. SPB-8. | 
Barrington, Illinois 60010. 


EAISE Rabbits for us on $500 month 
plan. Free details. White’ itry. 
Mt. Vernon, Ohio 43050. ан: 


SEAHORSES, animals, aquariums, and 
et supplies, over 200 fishes. Catalog 
а E Box PS-8, Miami, Flori- 
A А 


AMAZING 
PROFITS 


From a business o 
your own n 
| mU C MAE Ane 
Rabbit Wool and Breeding Stock for us 
Start today by sending your name, ad 
dress and 25¢ in coin for details. 
AMERICAN ANGORA COMPANY 
Malta — Dept. PS — Montana 59538 
Established in 1929 
39 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature— We Teach You To 
Raise, Sell Fishworms, Crickets, 12-Inch 
African Worms, Carter Farm-12, Plains, 
Georgia 31780. 


NT. ; ic^ 


EARN Money raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill, Texas 75104. 


40 HUNTING & FISHING 
INFORMATION 


LIVE Traps for animal. bird, fish. 
Free catalog. Mustang-NC76, Box 10880. 
Houston. Texas 77018. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


FREE Catalogue! Thousands war sur- 
pna optical bargains. Lenses, Prisms. 
elescopes. Binoculars. etc.  Jaegers. 
eno Merrick Road. Lynbrook. New 
ork. 


SCIENCE Bargains! Lenses, Tele- 
scopes, Binoculars. Microscopes. Kits, 
Parts. War Surplus. Send $1.50 for be- 
ginners' 10 lens kit with instruction 
booklet. Order Stock 2-CN. Request Free 
148-page Catalogue CN, Edmund Scien- 
tific Co., 300 Edscorp Bldg., Barrington. 
New Jersey 08007. 


BINOCULARS Direct from Manufac- 
turer. Finest Quality. Tremendous Sav- 
ings! Request Catalog. Koyu. 3860 Cren- 
shaw Blvd.. Los Angeles. Calif. 90008. 


TELESCOPES (reflectors) complete 
kits, Other accessories. request free lit- 
erature, Criterion Manufacturing. Dept. 
PST. Hartford, Connecticut 06101. 


43 GOVERNMENT 
. SURPLUS 


JEEP and Gov't Surplus Buying Man- 
ual (Jeeps Pictured) 50c. Surplus Bar- 
gain Catalogue 50c, Both $1. Bargain 
Surplus, Box 789PS, York. Pa. 17405. 


1870 SURPLUS Army. Navy store il- 
lustrated catalog. Send 25c (refundable 
with first $5.00 order). Ruvel. 3037 М. 
Clark, Dept. 7-М, . Chicago, ш. 60614. 


` JEEPS Typically F From 553.90 i 
Trucks From $78.40... Airplanes, Туре- 
writers, Boats. Clothing, Camping, 
Sporting. Photographic, Wieetronica 
Equipment. Wide Variety. Condition. 
100,000 Bid Bargains Direct From Gov- 
ernment Nationwide. Complete Sales Di- 
rectory and Surplus Catalog $1.00 iDe- 
ductible First $10.00 Order). Surplus 
Service. Box 820-B. Holland. Michigan 
19423. 

GOVERNMENT Surplus — How And 
Where To Buy in Your Area. Send £1.00 
To Surplus Information PS. Headquar- 
ters Building, Washington, D.C, 20036. 


BUY U.S. Gov't Surplus from your 
home. Send $1.00. TAE Enterprises. 301 
Mertins Ave.. Racine. Wisconsin 53405. 


100 AMAZING SURPLUS BARGAINS 
Government Surplus never before of- 
fered! Buy for PENNIES on the DOL- 
LAR! Hardware—Tools—Motors—Elec- 
tronics—Optics—Hobbycraft! Illustrated 
List 50c. Refundable first order. SEND 
TODAY! SURPLUS WORLD. 1025 Chili 
Ave.. Dept. 5, Rochester, М.Ү. 14611. 


45  BODY-BUILDING, 
SELF-DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
or refund. Gaucho, Box 1769-86, Chi- 
сако 60690. 


POWERFUL Muscles Fast! Free bro- 
chure. University Bodybuilding. Box 
4327-B Northeastern. Dearborn, Michi- 
gan 48126. 


KARATE, Judo, Kendo. Tatami 1970 
Catalogue. Oldest Dealer 35c. Judo 
America, B200-1090 Sansome, San Fran- 
cisco, California 94111. 


KAR.ATE—complete instructions. Il- 
lustrated, only $1.25. Bales Co., 650-РВ8, 
Metcalf, Escondido. California 92025. 


WEIGHT Exercising Equipment. Free 
Literature. Jubinville. Box 663. Holyoke. 
Massachusetts 01040. 


KUNG-FU—Free Literatures. McLisa 
Enterprises. Dept. No. 78. Р.О. Box 1755. 
Honolulu. Hawaii 96806. k 


KARATE. Gung-Fu. Judo. catalog 
free. EC. Box 621. South Bound Brook, 
New Jersey 08880. 


FREE! 11 POWERFUL MUSCLES FASTI | 
Fantastic New Discoveries in the science 


of bodybuilding. Now, in the privacy of 
your bedroom, our method will add inches 
of powerful muscles to arms, chest, shoul. 
| ders & legs. Learn secrets on trimming the 
(waist with ultra-modern methods—fast! 
| Regardless of age, skinny or overweight, 
we can transform your body to physical 
perfection. Send for free brochure. Univer- 
PT Бойун iding, Box 485-A7, Dearborn, 
Mich. 48121, 


46 PROFITABLE 


OCCUPATIONS 


FREE Literature— Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10. Plains, Georgia 31780. 


FREE Book ‘999 Successful. Little- 
Known Businesses." Work Home! Plym- 
outh 45-H. Brooklyn, New York 11218. 


FREE catalogs. Repair a air condition- 
ing refrigeration. 'Tools. supplies. full 
instructions. Doolin, 2016 Canton. 
Dallas. Texas 75201. 


HOW to Make Money Writing Short 
Paragraphs, Information Free. Barrett. 
Dept. C-86-G2. 6216 N. Clark, Chicago 
60626. 


AREA DEALERS & DISTRIBUTORS 
WANTED 


FREE information—Electro-Pak Fac- 
tary Distributing. Rt. =1, Ruskin. Nebr. 
68974-ph. А/С 402 =226-2741. 


47 BOOKS & MAGAZINES _ 


BOOKS. Magazines. catalogues for 
home, business, laboratory. hobby. Coins. 
stamps. ports. Government Surplus. 
ISIS. Box 622. Ogdensburg, N.¥. 13669. 


NATIONAL Geographic Magazine, 
1888-1967, any issue. Buxbaum. Box 465- 
PS. Wilmington, Delaware 19899. 


FINEST in occult books. Write Ale- 
theia. Box 565, Tucson, Arizona 85702. 


FREE Illustrated Brochure. Lists Over 
"0 Low Cost, Popular. Self Improvement 
Books. Skyline Enterprises. BEN Skr- 
line Drive, Morningside. Md. 20023 


49 JOKES & NOVELTIES 


BIG CATALOG OF NOVELTIES, Only 
25c. Tam Enterprises. Dept. P.S.. P.O. 
Box 66278, Los Angeles, California ‘80066. 
rem r ڪڪ‎ 


50 MAGIC TRICKS, 
PUZZLES, ETC. _ 


BE A Magician! Two booklets explain- 
ing sixty-eight tricks plus large profes- 
sional catalog. $1.00. Magic. с.. 5080 
Lincoln, Chicago, Illinois 60625. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat, Evanston. Ill. 60202. 


HOUDINI іс Catalog!! World's 

Lab s Our 3lst Anniversary! Rush 

Free Secret Trick included!! House 

2: "1000 "Florida З Dept. P570. Fort Lau- 
derdale, Florida 33308. 


COMPLETELY illustrated 84 
Catalogs, 25c, Manhattan Magic. 
334-5, N, Y.C. 10011. 


NEW 1970 catalog. 500 Tricks. now 
ready! Send 10c for catalog showing 
latest magic for pocket, parlor. stage. 
Douglas Magicland. Dept. 12, Dallas. 
Texas 75201. 


FREE Trick and magic catalog 25c. 
Magic. Box 329, Evanston, Ill. 60204. 


FREE Trick. Magic magazine and cat- 
ale 2c MM Ma “3 & Fun, Box §-P5, New 
Or. 


CATALOG #27. 190 pages 25c. 1,500,388 
Tricks, Jokes, Novelties. Elbee, 7408-J. 
San Antonio, Texas 78207. 


51 COINS & CURRENCY 


BARREL of Pennies found on ranch! 
All before 1956 (mostly ''S'")—includes 
Indianheads! 50 mixed $2.00. Harris, 
2775G Park, Santa Clara. Calif. 95050. 


OILDRUM Nickels Salvaged. All be- 
fore 1955. Mostly ''S'", Includes Buf- 
falos, “V-40 mixed $5.00. Guaranteed. 
Bonanza. 3962G Ross, San Jose, Cali- 
fornia 95124. 


FREE 20 Tiny Polished pem with 
20 different foreign coins £1.00 postpaid. 
Neal. Box 8898, Nashville, Tenn. 37211. 


LINCOLNS: 25c Each. 1917DS, 191805, 
1920DS, 192505. 192805. Bedrin. 1100A 
сема 125th, North Miami, Flori- 
a 3: . 


Page 
Box 


FREE CATALOG 2000 


World famous catalog of 


entific supplies, 
funmakers, planas ry rete 
| looms, еріс tricks, joke articles, unusual 
seeds, gadget timesavers, cameras, optical 
| goods, projectors, movies, lucky "jewelry, 
| religious novelties, disguises, musical in- 
struments, stamps, coins, puzzles, fortune 
| tellers, radios, auto & bike accessories, 
‚ magni г. compases, banks, 
smokers” gadgets, artist artists supplies, print- | 
lin nh Pars , engines, motors сиге e 
| bi ifolds, sports, books, games, posh 
[5e s Send postcard or this ad, No letter 


| YES—I want FREE Catalog. LI Name 
& Address Attached or on Envelope 


| Johnson-Smith. Dept. C-118, Detroit i622! 


JOKES & NOVELTIES 


novelties, live ЧЫГ A ach: | 


BEFORE 1850: Five different foreign 
coins, 85.00 postpaid. Guaranteed. King. 
Box 3400, Santa Monica. Calif. 90403. 


100 INDIAN And Lincoln Cents. 1920's 
and older 55.00. 40 Mixed Buffalo Nick- 
els $5.00. Wesley Rood. West Union, 


Iowa 52175. 
TEN shiny 1943P cents. 50c. Sellout 
list. 10c. Jim's. Box 2043, Louisville, 


Kentucky 4020 1. 


1808-VDB LINCOLN 51.25. Price List 
29c. Village Coin Shop. Dept. C, Plai- 
stow, New Hampshire 03865. 


INDIANHEAD cent 35c with bargain 
list. Fairway. 212-R, Rye, М.Ү. 10580. 


ROOSEVELT Dime Specials. All Very 
Good Or Better. 19495-80с, 1955-$1.50, 
1955D-65c. 18555-40c. All other dates are 
25c each. Complete Set of 55 Different 
With Album for $14.50. Satisfaction 
Guaranteed, Bryson Inc.. 612-B White. 
Toledo. Ohio 43605. 


SILVER Dollar $2.95; Set War Nickels 
$3.95; Both $6.60. Coins Wanted! Nelson. 
346-R, Rye. New York 10580. 


GOLD COINS of the World. Beautiful 
low prices. Plus thousands of United 
States Coins. Free price list. Please send 
long. airmail envelope, self-addressed 
stamped. Silver Center, Box 22171-5. 
San Francis 'rancisco. California 94122. 


SCARCE Old U.S. Coins; Large Cents, 
Indians. Barbers, Dollars. "Buffalos. Ete. 
Mixed Grab-Bag Style. Values $6.00 to 
$60.00 Only $4.00 Each. Order 5 bags 
Get U.S, Proof Set; Coin Surprises, Р.О. 
Box 532, Dearborn. Michigan 48121. 


GIANT Coin replicas for wall decora- 
tion. Write: Earl's Gifts. 817 New York. 
Martinsburg. West Virginia 25401. 


SEND only 5¢ for valuable booklet 
"How To Collect Coins" which is loaded 
with expert advice. You will also receive 
5 different foreign coins and your copy 
of the most unusual and interesting col- 
lectors catalog available anywhere. Lit- 
tleton Stamp & Coin Co., Inc. Dept. 
VB-2. Littleton, N. Н. 03561. 


52 STAMP COLLECTING 
U.S. Mint Specials! Flag Set Complete. 
81.00; Ic. 2с, Зс Famous Americans (21 


different), $1.00. Free list. Brooks, 2601 
Avenue “U”, Brooklyn, N.Y. 11229. 


NUDES set (4)—Unusual Approvals 
10c. Atlas, Plainfield, Racine, Wisconsin. 


ONE Cent a Stamp. Write i 5 moo 
book of foreign stamps at ach, 
mounted in Scott order, Pullot Philatel- 
ics, 6815 Bay Parkway, Brooklyn, New 
York 11204. 


FAR East Assortment—Viet Nam, Ja- 
pan, Korea, Formosa and others only 
10с with world-wide approvals, Clark 
cate Dept. 58V, Muskegon, Michigan 


RUSSIA  High-Value Collection, 32 
different Russia—some over 50 years 
old! Commemoratives. Czarist Issues. 
Airmails. Catalog price $2.99. Special 
Get See Offer—all for only 10c! 

Harris. Dept. GG-6, Boston, 
r prt 02117. 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. axon, Box 145-5, Brooklyn. 
New York 11230. 


225 STAMPS FOR ONLY 10е! Air- 
mails, Pictorials; stamps from stran 
countries cataloging up to 25с each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel ser- 
vice anytime. MYSTIC CO., 
Camden 55, New York 133168, 


500 FOREIGN $1.00; 5000 $3.00; 9000 
$5.00. 5.000 U.S.A.. Contains airs, dues, 


19th Century, presidentials, revenues, 
high values, etc .00. 3 е-1939 
U.S.A. commemoratives $2.00 p 

1926 USA $1.00; 3000 $12.00. 


No approvals. „Meyers, 5321 Fleming, 


Richmond, Cali 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When кеш United 
ur (approvati, K&B, Box 70, Brook- 
Уп 


GIANT Stam 
Astronauts, Sate 


Collection including: 
lites, Moonrockets, Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, ete.. Plus Big Stamp Diction- 
ary and Approvals. verything, 10e. 


Stampex, Box 47TRP, White Plains, N.Y. 


D States commemorative collec- 
tion ronto ng 33 different— Ap- 
provals. White. 516-W Avenue L, Broo 

yn 30, New York. 


80 DIFFERENT U. S. Stamps. Includes 

Ды. rag Stamp of occupied Nations. 

25c, pore included. Willett 

T nox 338 Yorktown Heights, New 
York 10598. 


RARE Stamp Free! Also new packet 
Aden to Urundi, with Kennedy. Trian- 
gles. Space, Брона, ала = Dus Саш. 
Reptiles. Plus others. 
for mailing. Empire Stamp Co.. спа 1 о 
Toronto. Canada. 


| 2a single & block of 4 US *5 
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WOW! 110 All different Germany 10r. 
Commemoratives. Airmails. High Values. 
Big catalog. bargain lists. Also, fine 
stamps from our approval service. which 
vou max return without purchases and 
cancel servie at ary time Jamesteun 
stamp. Dept. ABOPS. Jamestown, New 
York 14701, 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd St.. San 
Diego. California 92105. 


"AFRICA." 25 beauties. 10c. Арргот- 
als. Gorliz, Box 1915CS,. Naples. Flori- 
da 33840. 


RARE Old U.S., Famous Americans. 
Flags, Commemoratives on approval. 
Gift with approval purchase. 10c han- 
dling. Metropolitan St Box 312- 


Lamps. 
PNC. Jackson Heights. New York 11372. 


HITLER — Infamous Commemorative 
Set абс. Approvals. Iannuzzi, Box 76241- 
E. Los Angeles 90005. 


500 DIFFERENT Stamps $1.00 with 
Approvals. Smith. 508U Brooks. College 
Station. Texas 77840. 


50 DIFFERENT U.S. commemoratives. 
15c. Approvals. Cambridge, Box 2311, 
Heath. Ohio. 43955. 


500 DIFFERENT Stamps 35с. Approv- 
als, Adults Only, Stamps, Box 41555. 
Tulsa, Oklahoma 74104. 


100 OLD U.S. Stamps between 
and 1945 $1.00. Rousch Stamps. 
Shepard. Mansfield, Ohio 44907. 


US. Bargain: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


25 DIFFERENT South America! 
Sharp! 10c with approvals. Box 634-5, 
Station A. Richmond, Calif. 94808. 


100 DIFFERENT United States 
Stamps. Only 25c with U.S. Approvals. 
co iro Box 547C. North Miami. Flori- 

a : ; 


TEN Different Nudes: 20c. Avprovale. 
Stamp Farm, 2321. Oxford. Wis. 53952. 


TRADE In Your Duplicates! (Toward 
Our Foreign Approvals.) Complete In- 
formation 10c. NSE, Box 898-5, Boston, 
Massachusetts 02161. 


FREE Stamps with profit sharing ap- 
provals. U.S. and World Wide. Send 
25c for postage and handling. Fran's, 
Box 367P. Raymond. N.H. 03077 


FREE 400 Genuine postage stam 
Worth $10.00 at catalogue prices. M 
ca—Europe—Asia—British Emp.—a fas- 
cinating. valuable mixture from foreign 
convents, banks, etc. Who knows what 
you will find. Also free valuable Book- 
let. Adults only. Approvals enclosed. 
Frasek Co.. PS-8. White Plains, New 
York 10601. 


FREE Surprise collection sent with ap- 
provals. Jay, 1784 Union. San Francisco 
94123. 


120 WORLDWIDE wWith approvals 10c. 
The LaDows. 631 N.W. 7151 Ave.. Hol- 
lywood, Florida 33024. 


FREE Mint Set. Approvals accom y. 


1861 
423 


Mintco, Box 22092, Memphis, enn. 
38122. 
SURPRISE COLLECTION! Exotic 


mint British Colonials, Absolutely free 
with approval. VIKING, Great Neck 5, 
New York. 


RUSSIAN Space Collection 10c, with 
Russian appruvais. sneuüco, Мами. 
New Jersey 07463. 


14,000 DIFFERENT! Amazing new 

lan builds EE collection systematical- 

y, Country by Country. Only 50c weekly. 
Ware. Monroe 70. Connecticut 06468. 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Natlons—Most a Half-Cen- 
turv Old! Nations overrun bi invaders 
and never freed again. Stamps so ap- 
pealing that experienced and beginning 
collectors alike will want them. You get 
110 other stamps from Britain's Lost Em- 

pire plus illustrated Album to keep as 
a Bonus should you buy $1 from our 
Approval Selection. Or return Album and 
110 stamps with selection and buy noth- 
ing, Cancel Service anytime. But Lost 
Nations stamps are yours to keep! Send 
lüc for postage while Epp ies last. Ken- 
more, Milford LN 590 03055. 


SEND only 10c for the most wonderful 
io aes ш stamp offers in America. You 
will a receive a special bonus collec- 
tion of over 150 di 
Congo. Nigeria, Mauritius. etc. 
Stamp & Coin Co.. Inc.. 
Littleton, New Hampshire 03561. 


RHODESIA & Nyasaland 10 Free lo 
Approval applicants. Morrell. 181 No. 
Whitney St.. Hartford, Conn. 06105. 


erent stamps from 
sok 


OVER 150 DIFF. STAMPS ONLY 10¢ 
Other offers: 25 Classine envelopes 26e. Com- 
plete set of lH U . 9. Postal Due mer Tie. 
Postage Due 

12 Pare lx Handy Stock Hook $1.40. 
Spectacular set 28 Burund! ‘Tropical Fish 
E ips, catalog rice 34.65, only 

Alexander Hamilton $1.20. 
SAVE £1.75—-81] 7 above Items worth 36.25 
for only 4.40! (Limit: one to a customer), 
Also best collectors catalog in America sent 
FEFFE. Send to: 
Littleton Stamp & Coin Co., Inc. 
Dept. FS2, Littleton, N.H. 03561 
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50 DIFFERENT Old U.S, 
Stamps 50c. Winchester Stamps, 
1582. Mansfield. Ohio 44907 


Revenue 
Box 


NOW Rockets. Paintings. Giant Beau- 


ties, others, lOc. Approvals, Tiget, Box 


1496, Denver, Colorado 80201. 


FREE a cernens exchange. Detaiis 10c, 
approvals. Belden. Box 41'"5c. Dearborn. 
Michigan 48126. SUM MERE: 


` SEND only 5c for Worldwide Collec- 
tion of over 50 different Singapore. 
Grenada. Chad. etc. Contains old and 
new issues, sports. animals, etc. You 
will also receive interesting lists and a 
certificate worth 50c toward purchases. 
Goliath Co.. Dept. TP-2. Bethlehem. 
New Hampshire 03574. 


PENNY Approvals. Good variety. qual- 
itv. nlus discounts. Peart. 7811 Dins- 
dale. Downey, California 90240. 


LR SLAP Fes ee ee و دت ي‎ eee ee خد‎ 


EXCEPTIONAL 125 Different with 
Triangles. commemoratives, cat. $3.00. 
Everything 10e. approvals. Reeves, Box 
597-P, Miami. Fla. 33137 (tfw) 


FREE space. with Penny Approvals. 
Sunset Stamps. Hox 68472. Los Angeles, 
California 80089. 


MILLIONS Foreign Stamps 2c each! 
send for gigantic approvals! ABC. Box 
3000-PS. San Fri Franci , Calif, 94101, 


FREE U, 8. List. 500 00 different foreign, 
£2.00. U.S. 1948 commemoratives (28). 
Mint $1.50. Used $1.00. Stamps. Box 
5426P. Madison. Wisconsin 53705. 


FREE! Big Bargain Catalog—New Edi- 
tion listinz thousands of bargains in- 
cluding U.S. & B.N.A. stamps. packets, 
albums. accessories and supplies. Also. 
fine stamps from our approval service 
which you шау return without pur- 
chases and cancel service at апу time. 
Jamestown Stamp. Dept. EBÜ0PS. James- 
town. New York 14701. 


54 RADIO, TELEVISION, 
MEE HAM EQUIPMENT 


33c TUBES. Radio & TV! Free List. 
Cornell 4217-5 University, San Diego 5. 
California. = 


LINEAR AMPLIFIERS: ''Hawk'" 25 
Watts—-$59.95: “‘Raider’’ — 100 watts - 
$139.05; ‘‘Maverick-250°°—250 watts - 
$244.95. AM.SSB. “Scorpion 50 watt 
12 Volt mobile - $99.95: “Bandit II" 
100 watt mobile . $169.85. 20-35 mega- 
cycles. (Illegal Class D 11 meters.) Deal- 
er inquiries invited. D&A Manufactur- 
ing Co.. 1217 Avenue C. Scottsbluff. Ne- 
bra*ka 68781. 

GOVERNMENT surplus electronics. 
gadeeteers illustrated catalog — 25c. 
Meshna. Nahant. Massachusetts 01908. 


FREE Electronics catalog. Tremendous 
bargains. Send postcard, Edu-Eits. De- 
partment C-725A. Hewlett. N. Y. 11557. 


55 HI-FI, STEREO, 
ELECTRONICS 


AMAZING Discounts on famous brand 
high fidelity stereo components. No small 
Wonder that we have set new sales rec- 
ords each year since 1959. Write:. Arkay 
Electronics, 1028-04 Commonwealth. 
Boston, Massachusetts 02215. 


CASSETTES.  Pre-recorded Spoken 
Word—over 100 tithes—educational. in- 
cluding language. Cassette and 8-track 
Blanks plus many accessories. Send 10c 
in stamns or coin for latest literature. 
Cassettes Unlimited. P.O. Box I13118C. 
Pittsburgh. Pennsylvania 15243. 


eee cee ces Se ee == س‎ 


SLEEP-LEARNING Kits — 


endless 
tapes, timers. complete outfits. Catalog 
free, SLRA. Box 24-88, Olympia, Wash- 
ington, 


STEREO £ Speakers you can build easi- 
ly. Exceptional fidelity. Compact. Inex- 
pensive, Detailed Plans $2.50. JSC Com- 

any. Box 75303. Oklahoma City, Ok- 
lahoma 73107. 


RADIO Contro] Any Device. Using 
SIMPLE Transistor Circuit. Complete 
Plans $2. Creative Electronics. Box 


49435. Austin. Texas 78751. 


“ELECTRONIC  kits—amplifiers—pre- 
ampliflers—psychedelic strobe  lights— 
metal  detectors--color  organs—digital 
instruments—guitar amplifiers, etc, Free 
Catalog. SWTPC, Box PS 18297, San 
Antonio. Texas 78216. 
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56 PHONOGRAPH 


RECORDS, TAPES 


STEREO Tapes! 33°; discount! Un- 
available elsewhere. Cartridges. cassettes, 
reels. Latest hits... Oldies... Profes- 
sionally recorded. 25c—catalogs. free of- 
fer. Star Recordings—PS5. Box 1055. El 
Paso. Texas 79946. 


TAPES—blank recording. pre-recorded 
music. Catalog 25c. Tower, Lafavette 
Hill. Pennsylvania 19444, _ 


FREE Catalogues, 2000 hard to find 
unusual records. Rose's. 300 Chelsea. 
Louisville. Kentucky 40207. 


BS-TRACEK  Recorder'Amplifier Kit. 
Manufacturer close out. Details Sûr, 
Trans-Mex Industries. Box 745. Newport 
Beach, California 92661. 


57 MUSICAL 
INSTRUMENTS 


LEARN | Banjo- 5-string B Bluegrass. No 
music. Makes learning easy. Free details. 
Blaylock, Box 25-D. Marietta. Ga. 30060. 


132 | POPULAR SCIENCE 
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OVER 300 POPULAR 
Western & Country Songs 


Almost 1с Apiece 


There are 320 
songs with this 
offer with words 
ond music. Bet- 

ter "ol 
p you wi 
"^T be able 
to accompany 
yourself and 
play each one 
on the guitar 
соннае with the quick, easy A-B- c 


Play Guitar In 1 Week 
Or Money Back 


8 Play а song the t day. No tedi- 
Hous practice or exercises. You get 


a 
I 
g Picture method. 
E 
ü 
Е 


songs, professional-type guitar 
B tuner, complete instructions with 
B chord selectors, all for only $3.98 
В postpaid (no СОО), It's Harry 
W Reser's own speed system with pho- g 
Е tos and chord charts that guide 
B your fingers so yo u ploy any tune 
E the first day. this comes to 
Ш you in 2 colored beautiful books 
а which includes all the instructions 
8 and 320 songs. Send only $3.98 now 
B while this introductory offer lasts. 
E You'll agree it is worth double but 
M you con't measure in dollars the 
8 pleasure you'll get playing the gui- 
= tar. A „ле waits for you, Send 


today t 
1 Гену ‘Elliott, Studio Р56-8 


1918 
- Grand Central Station, MYC 10017 H 
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ACCORDIONS and Amplifiers! Save to 
50¢;. Famous makes. asiest terms. 
Trades accepted. Free home trial Free 
discount catalog. Accordion Corporation. 
5535-P West Belmont. Chicago 80641. 


^ VIOLIN and Guitar makers—send lur 
latest Free Catalogue of woods & acres- 
sories. International Violin PSD. 414 East 
Baltimore St.. Baltimore 2. Md. 


GUITARS. MANDOLINS. BANJOS. 
Complete stock of Gibson Martin gui- 
tars. FREE 100 page catalogue parts and 
accessories. Big savings. New York dis- 
inet rices. Send üc postage. han- 

ddie Beil Guitars, 201 W. 49th. 
New York 10019. 


` REBUILD A Player Piano! 


Detans 
from Vestal Press, festal 8, М.Ү. 13850 


30% DISCOUNT Апу Name Brand 
Musical Instrument. Free Catalog. Free- 
Port Music. 127C Sunrise H'Way, Free- 
port. N.Y. 11520. can 


PROFESSIONAL 674 Watt Amplifiers. 
Guitars. Free Wholesale Catalog. Carvin 
PS E Escondido. . California 92025. 


GUITARS, Amplifiers wholesale. Fa- 
mous brands! Free catalogs. Write: Na- 
tional Wholesale Musical Instrument 
Company. Box 23, Orrville, Ohio 44667. 


VIOLIN. GUITAR de v MANDOLIN 
MAKERS—INSTANT STRADTONE OR 
MONEY REFUNDED. DO-IT-YOUR- 
SELF $10.00. SGT. ROLEX U.S.A.F. 
(RET.) РО. BOX 2381. LAS VEGAS. 
NEVADA 89104. _ 

GUITAR, Banjo Making. books plans. 


wood. necks. tools, List 25c. Wildwood. 
510 East lith Street. New York. New 
York 10008. 


WHOLESALE. Al] Instruments. Cata- 
log. Instruments. 406 Е. 189th St.. 
Bronx. New York 10458. 


58 SONG WRITERS 


| POEMS set to music. Songs recoraed. 
Send poems. songs. Crown Music. 49-P 
West 32, New York 10001. 


WE pay all recording costs on ac- 
cepted material! Need new song ma- 
terial for immediate recording! 1354-Р5 
Hancock St. Quincy. Mass. 02168. 


SONGS. Songpoems Wanted for Radio 
Show. Hollywood Music Productions. 
6425-P5 Hollywood Boulevard, Holly- 
wood, C California 80028. 


FREE Song Selling Information, Peer- 


less Music Publications. Box  193-F. 
Bloomfield. Connecticut 06002. 

POEMS. Songs. Wanted For New 
Songs and immediate recording. Con- 


tracts. Royalties. Weiss Music Company. 
1472-P5 Broadway. New York. New 
York 10038, Е 


POEMS and songs wanted by Amer- 
са'в most nopular studio. Recording bo- 
nus for select material, Tin Pan Allev. 
Broadway мы are Divison PS. Lake 
Grove, New York 11755 


POEMS wanted for songes. Nashville 
Music Productions. Box 9001-M. Nash- 
ville. Tennessee 37204. 


$100.000 A YEAR or more! Act in 
Commercials. Movies. and Television. 
Details 25 cents. Superstar. Box 3509. 
Hollywood. California 90028. 


58A SHOW BUSINESS 


60 BUSINESS 
OPPORTUNITIES 


$75.00 THOUSAND, Home Addressing! 
Longhand. Typewriter. Information. 
send stamped self-addressed envelope. 
Brewster, Box  1348-TG, Clearwater, 
Florida 33517. d 


BUILD Custom Cases at 
profit. Get orders by mail We supply 
materials, instruction—evervthing. Free 
Home Business Details, CSCC. 6961 
CST, HAE Avenue, Van Nuys, 
California 91406 


WORLD'S Biggest Wholesale Supply. 
Buy from 10.001 U.5.4.. European Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own im- 
printed Catalogs. Free Details. Bargain- 
hunters Opportunities, Box 720-6. Hol- 
land. Michigan 49424. 


LE CC C— 


$200.00 DAILY in Your Mailbox.! Your 
pur unit to Do What Mailorder Ex- 
peris Do. Free Details. Associates, Box 
136-B. Holland, |, Michigan 49423. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm, Plains, Georgia 31780. 


DEMAND is high for architectural, 
topographical mode displaya. Small in- 
vestment in Cutawl Machine starts you 
in profitable business. Free Details. 
Cutaw] Company. Bethel, Conn. 06801. 


$100.00 WEEKLY spare room.. Raise 
redworms odorless, Soilless way, Charlie 
Morgan, Box 116-C, Bushnell, Florida 
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TREMENDOUS "Wholesale Bargains. 
Half million nationally known products. 
Rock-bottom prices. Closeouts. bank- 
upts. Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details. International Buy- 
сга. RE 16386-PS5. Portland, Oregon 


SIMPLE. Easy way to enter mail or- 
der. Earn $12,000 year up. Stamp for 
details, Emptage. 1033-PS SW, Sard. 
Oklahoma City, Oklahoma 73108. 


OPERATE Restaurant. Free booklet 
reveals profitable plan. Write Restau- 
rant Business School, Dept. FC-80. 1920 
Sunnyside, Chicago. Illinois 6 60640. 


home ta 


VENDING Machine Catalog. Rake. 
523 PS Spring Garden, Phila.. Pa, 19123. 


EARN Money raising fishworms for 
us. Write: Oakhaven-43, Cedar Hill. 
Texas 15104. 


МАКЕ 2 to 3 times your cost whole- 
saling 1001 products. Gifts, Mail Order 
Specialties. Toys. Novelties. Carded 
Merchandise .. . Guaranteed lowest be- 
low wholesale prices. Free home busi- 
ness details. SMC 6983-SSH, Hayven- 
hurst Avenue, Van Nuys, Cal. 91406. 


MAGNETIC Sign Shop complete with 
Vac-A- Malic machine and supplies. 
Rapidly growing demand earns 900%. 
profits at home! Nationwide Plastics. 
Dept. SZ. 4200 N. Panamint, Los An- 
geles, Calif. 90065. 
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CLIP Newspaper items.  £$1.00-55.00 
each. Details free, Walter. Box 1360-84. 
Erie. Pennsylvania, 


MAEE Money Operating Home Mail- 
order Business. No inventory. Write 
Purple Enterprises, Box 1629 BV, Jack- 
sonville, Florida 32216, 


IMPORT-Export opportunity. profit- 
able world-wide mailorder business from 
home. without capital; or travel abroad. 
We ship proven plan for no risk ex- 
amination, Experience unnecessary, Free 
details. Mellinger. Dept. D32698. Los An- 
geies 90025. 


$60.00 DAY. Manufacturing concrete 
posts. Blocks. Mold Equipment Catalog 
$1.00 refundable, Carlane. Route One. 
Box 95. Rapid City. South Dakota 57701. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free copy “Make Money By 
Mail." Discioses free advertising. profit- 
able products. Mailco. 1554 Sepulveda, 
Dept. D2698. Los Angeles 80025. 


$15. 00 Е HOURLY Profit-—Own Business 
with one serviceman, Quickly learned. 
Easy to do. Operate from home. Few 
Hundred dollars builds your own nation- 
allv advertised business while continuing 
present job. Investigate Immediately be- 
ore your territory is taken, Free booklet 
explains everything. Send today. Then 
decide. Duraclean. CO-188. Duraclean 
Building. Deerfield. Illinois 60015. 


—————————————————————————— 


HOW And Where To Get Capital. Get 
$500 to 52.000.000. Free Information. 
Counselor-3. Kerrville. Texas 78028. 
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^ NEW: Canadian oil leases, $1.00 acre. 
Free information. Northern, Box 70-0 
Montreal 206. Canada. 


` WANT To Make Big Money At Home? 
510.00 profit in an hour possible with In- 
visible mending. Make tears, holes dis- 
appear from clothing. fabrics, Steady 
year round demand from cleaners, laun- 
dries. homes, Details Free. Fabricon. 
1535 Howard. Chicago 60626. 


FREE Millionaire Book. Get plans. 
set-ups. little-known businesses. Work 
nome Consultant-3. Kerrville, Texas 
7178028. 


£25.00 HUNDRED Addressing. Pos- 
zibie! Year ‘round. Special Information 
included, 25c and self-addressed stamped 
envelope. Cove, 627-BF Franklin. Clear- 
water. Florida 33517. 


expert Candle decorating. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. 
Big profit. Free details, Nasco, 11071 
Massachusetts. Dept. D2698. Los An- 
Beles 90025. 


MAKE Gorgeous original candles for 
all holidays and special occasions. Learn 
candlemak- 
ing. use of professional molds. Free de- 
tails on home instruction method. Can- 
dle Institute. Dept. А27. 1600 Cabrillo. 


Torrance, California 90501. 


NEW Plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Luxko 
self-service displays in stores. No cost to 
merchants. No experience needed. Free 
details. Lux Company Incorporated. 
Dept. 1500. Elkhart. Indiana 46514. 
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. MAIL Order — sell Books — part, full 
time — fascinating profitable -— details 
— Jobre, Box 27, Great Neck, N.Y. 11023. 


PREPARE Tax Returns--Housewife Jo 
Ann Netzlev made 55.500 last season. 
Train at home. VA Approved. National 
Tax School. Monsey 1XC. N. Y. 10852. 


EL ЕЕ 


BOOKEEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service, De- 
tails free. Universal Bookkeeping. Box 
664-P, Springfield, Missouri 65801. 
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` CLIP short newspaper items. To 510. 00 


each. Details free. Foster, 272-РЕ, 
Brooklyn 11235. E 
MAKE Magnetic car signs. Write 


Route 1. PS-49A, Bardstown. Ky. 40004. 


LEGALLY-Educated Americans want- 
ed! World's greatest proposition! Orn- 
steen. DuQuoin. Illinois 62832. 


MAIL Order Opportunities Galore! 
Popular Advertiser Magazine! Sample 
lüc. Labon. Box 54386—PSA—Los An- 


geles. Califc ornia 80054. 


MAIL Baby or gift catalogs. imprint. 
Big profits! Details. 51.00. Erefski. 


609-В Lee. Plymouth. Penna. 18651. 
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CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 
sary. May start while presently employed. 
Five-figure income for responsible appli- 
cant. S.K.E.C. Manufacturers, 2347 West 
238th Street, Torrance, Ca California 1 90501. 


HOLLYWOOD Cementcraft: ` Offers 
Highly Profitable Home Business, Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs Easily Made Without 
Moulds. Bird-baths, Fountains. Wishing- 
Wells. Water-falis. etc. Chemical Color- 
ing Fromulas. Marble-glazing. Free il- 
lustrated Brochure. Concrete Facts. 602 
Athens Street. Altadena. Calif. 81001. 


ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 80645.  — 


YOUR Patent will be displayed and 
promoted at PATEXPO ‘70. New York 
Coliseum, Oct. 1-5. Exposure to major 
companies and developers. Development 
Associates, P.O. Box 3B. Prides Crossing. 
Massachusetts 01865. 


` $10,000 per year in your own Second- 
hand Business. Free information. Em- 
pire, 106 Main. , Rio. Nido. Calif. 95471. 


MAILORDER! Make big money work- 
ing home. Free report reveals million- 
aire's trades secrets! Executive (1881. 
333 North Michigan. Chicago 60601. 
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МАКЕ 510.00 Hourly. Demonstrating 
portable sandblaster. Inka. Box 66573 
Houston, Texas 77006. 


HOW to operate profitable full or part 
time business from home. Send 51.00. 
SDM, Box 28. Markham. Illinois 60426. 

VENDING Machine. No selling. 
Routes earn amazing profits. Big catà- 
logue Free, Parkway Corporation, Т15- 
PSB Enso Ensor Street, Baltimore. Md. 21202. 


` PIANO Tuning Learned quickly at 
home! Tremendous fleld! Musical kn 


owl- 
edge unnecessary. GI Approved. Infor- 


mation free. Empire School. Box 327. 
Miami, Florida 33145. TE 
MAILORDER Selling; what. where. 


how. Doorbar. 3364 PS North West 35th 
nd Fort Lauderdale. Florida 33309. 


10 WEERLY—Home spare time, Sim- 
pli&ed mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D, Los An- 
geles 90 50034. 


MAIL ORDER BUSINESS Perfume 
Manufacturing | Outfi 2,00. Write: 
King Service А28, Box yr Lawton. 


Oklahoma 73501. 


` MAILORDER: Prepare your own cata- 
log for $8:1000. Free Proof! Obie-MEH. 
Brooklyn. New York 11219. — 


МАКЕ Extra Money—Show friends. 
nelghbors — Gifts. Stationery. Toys. 
Jewelry. Greeting Cards. 600 items. Ex- 
perience unnecessary. Salable samples on 
approval Free—Catalog. Personalized 
Christmas Card Album. Hedenkamp, 361 
Broadway. Dept. PS-44. New York 100135. | 
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EARN $60.00 DAILY manufacturing - 
Concrete Fence Posts. Practically no in- | 
vestment American, Excelsior Springs. | 
Missouri 64024, 
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DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Full Part Time; Ex- 
perience Unnecessary; Free Details: 
Roberts Company. 1741 Circle Road. 
Baltimore. Maryland 21204. 


I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta. Ga. 30060. 


EARN Моге than many professional 
men! 51000 monthly operating mail or- 
der Collection Agency. Continental. Box 
2023-B, Des Moines, Iowa 50310. 


“FREE details outlining easy way to 
secure capital you need." Write to A.L. 


Enterprises Box 8106-A. Cranston. Rhode 
Island 02920. 

MONOPOLIZE Air Polluting no-cost 
waste. Government appro Make 
$500 week. Details 542. Betza, Б.2, 


Perryonolis, Pa. 15473. 


MAKE triple your cost on hundreds of 
products, gifts, novelties. toys. carded 
merchandise. $1.00 brings giant catalog. 
refundable on first order. CJD Co.. 421 
Rune Avenue. Long Beach. California 


EARN $700 Per Month Spare Time as 
Tax Preparer with new quick-learn in- 
come tax home training. Start now, Be 
ready for January earnings. Full facts 
by mail—no salesman. Federated Tax 
Service, 1535 Howard. Chicago. 60623. 


МАКЕ More Money! Successguide, 
256 pages with 999 opportunities only 
$1.95, Order your copy of ''889 Successful 
Little-Known Businesses" today. Send 
no money, T-day free trial. Imperial 
Publishing, Dept. AFH. 501 Wayoata. 
Winnipeg 25. Canada. 

, Re- 


JOIN “Money Getter’s Guild" 
ceive hundreds, money-making. business 
building propositions, ideas. Work from 
home projects. Full year's membership 
only 25c. Write: Digest, Postbox 839-5 
Long Beach, New York 11561. 

TOYS, Novelties, Promotional. Carded 
merchandise, Catalog $1.00, Refundable. 
LMC, 2509 51st. Ave.. Sacramento. Calil- 
fornia 95822. 


MAKE $46 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. Wooderd. Bridgewater, 
Mass. 02324. 


EXPERT TELLS ALL! $10,000.00 Mail- 
order Success. Famous University plan 
reveals how fortunes are made. Free de- 
tails Campus, 2 Deepdale Drive, Great 
Neck, New York 11021. 


"HUGE CHEST." Famous Champion's 
Illustrated Secrets. $2. Success or re- 
fund. Tapco, 2 Deepdale. Great Neck. 
ed York 11021. 


6 to $12 per hour изат 
mes age | lawn mowers with CME 
Sharpeners. Favorites of pros ee ama- 
teurs alike for over 30 years. Free lit- 
erature—P.O. Box 4071 Station "C", San 
Jose, California 95126. 


61 — MONEYMAKING 
OPPORTUNITIES 


HOMEWORK. mailing circulars. Free 
details! Cam Company, Dept. 155-КН. 
Verona, New Jersey 0 044. 


$500-$800 MONTHLY. Raise smail lab- 
oratory-breeding stock for us. We supply 
equipment, breeders, and instructions. 
Illinois Research Farms, Dept. SP-8, 
Barrington, Illinois 60010. 


FREE copy of world's leading contest 
magazine! Write:  Prizewinner, Box 
11569, St. Petersburg, Fla. 33733. 


HOW TO GET RICH!!! Free ‘‘Money- 
making Brochure! Success Internation- 
al, Box 2447-B, Livonia, Mich. 48151. 


56 ACTIVE Franchise portunities 
available all over USA. Brochure details 
66 Franchise chances for you to have 
your own business tied with successful 
National Companies. Send name, address 
to W. Stewart, 1085 Walnut. Des Plaines, 
Illinois 60016. 


МАКЕ $12.00 Profit each dozen assem- 


bling Belts, Details Free. (Stamp appre- 
ciated.) Redikut's-41, Richland Center, 
Wisconsin 53581. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell, 
and supply lists of editors buying from 
beginners, Small checks can add up to 
worthwhile extra income, Write to sell. 
right away. Send for free facts. Barrett. 
Бере C-86-G1, 6216 No. Clark, Chicago 


FREE FRANCHISE JOURNAL maga- 
zine with over 100 franchise opportuni- 
ties in every issue. Franchise Journal. 
Dept. P, Box 1790, Newport Beach, Cali- 
f зз 92663. 


CLIP Newspaper items. 


$1.00-$5.00 


each. Details free, Walter. Box 1360-8. 
Erie, Pa. 


EARN UP TO 


5100 


PER MONTH 


[Learn tax preparation at home in your 
spare time with H&K Block, America's 
largest tax service, Mo previous experience 

, Anyone may enroll. Low tui- 

onnor"unitles for quallfied prad- 
uates. Write for free information. No sales- 
man will call. Write: НАВ HB Tax 
Training Institute, Suite 303A, 4410 Main. 
Kansas City, Missouri &4111 
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SENSATIONAL Car Thief Signal. 
Lightning Seller. Samples for trial. 
Northwest Electric, Ave 648, Mitchell. 
South Dakota 57301. 


OVER $16.50 an hour. Spare time at 
home! Rubber Stamp industry needs 
small manufacturers, We furnish all 
equipment and know-how! Particulars 
Tree! SE Roberts, 1513 Jarvis, Room 
CR-3-F. Chicago. Illinois 60626. 


REPAIR WATCHES for profit, Learn 
at home. Free sample lesson. Chicago 
School. WHA. Fox River Grove, Illinois 
60021. — 

FREE. 206 Easy ways to make money 
taking orders for exciting new products 
-—spare time, Send name, age, for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept. 
18-HM. НМ. Chicago 6 60611. 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a pros- 
pect—no investment—no experience 
needed—build steady, repeat business. 
Powerhouse selling kit with new com- 
plete catalog Free. Quick sales—big cash 


commissions. Dept. PA 870, Superior 
vi 7530 S. Greenwood. Chicago, 


SCIENTIFIC Massage: Big earnings. 
uncrowded profession, Learn spare time 
at home. Diplomas awarded, Free cata- 
log. Write: Anderson School. Dept. J-2C. 
Princeton, Illinois 61356. 


PLASTERCRAFT for fun or profit. 
Sample and catalogue 10c. Wooley Com- 
pany, Box 29-5. Peoria. Illinois 61601. 


$200.00 FROM sheet 14%” Plywood 
iScrap) Details 25c. Novelties. 610 So. 
24th, Elwood. Indiana 46036. 


LEARN the secrets of repairing junk 
batteries. “Fabulous Profits" at home. 
Battery Shop, Rt. 1—188D Blythe. Cali- 
fornia 82225. 


RECEIVE $12.95. keep 38.00. Write 
Rizdin, 1520 Ash, Detroit, Mich. 48208. 


EARN $5 hourly teaching kids to read. 
R.A.A. 1100 West “Q”, Wilmington, 
California 90744. 


"HOW To Make Money Sketching Pho- 
tos, Free Information. Gem, 365 Long- 
hill, Shelton. Connecticut 06484. 


HOW to make money from 
achievements. $1.00. Bill Bailey. 
1141, Trenton, New Jersey 08606. 


LEARN Computers at home, 100 page 
introduction for $5.00, Aids, Box 5192-Е, 
Willowick, Ohio 44094. 


MORE Money in Mail Order! Twenty 
tested Business Improvement Methods, 
$1.00. Previews, 317 West 89th. New 


your 
Box 


York, New York 10024. 


WATCHDOG HOME FIRE ALARM 


Your 10 second demonstration Clinches salcs-fast, 
wr 1 casy, B to 12 units per sale. 
Мо wiring or installation, 


Ё: uto  Hurglar 


plete sales details. 
dog Alarm 


EMPLOYMENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid 
Overtime. travel, bonuses. Write: Uni- 
06525. Employment, Woodbridge, Conn. 
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"AUSTRALIAN OPPORTUNITIES 
HANDBOOK". latest information 
about Government Paid Transportation. 
Employment. Land Farming . . . plus 
Employers List and Forms! Send «Гоо, 


International Services. 306-F8, Carry 
Building. Washington. D.C. 20005. 
HAWAII Work-live-in PARADISE 


Classified ads—$1.00. Hawaii Ads. P.O. 
Box 991. Ewa Beach. Hawaii 96706. 


OVERSEAS Jobs. High Pay. Travel. 
Adventure. Directory of Over 100 Amer- 
ican Firms Now E for Overseas 
Projects. $1.00, Transworld. Box 90802-F. 
International Airport, Los Angeles, Cali- 
fornia 20009. 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50.006 Jobs. Lat- 
est Government Information and Forms 
$1.00. Special Reports on Employment. 
Business, Taxes, Housing. ducation. 
Ranching. Farming. Teaching. Maps. 
Etc. AUSTCO, Box 3623-F, Long Beach. 
Calif. 90803. _ 

Jobs, Con- 


HIGH Paying Overseas 
struction, other Projects. Bonuses. Trav- 
el Expenses, Extras. International In- 
formation, 109, Cortez, Florida 33522. 


AIR TRAFFIC CONTROLLERS earn 
up to $20.000 a year. No special experi- 
ence renun to get ей as е. trainee. 
How and where to ы $1.00. Avia- 
tion Careers. Box 5 Kalamazoo, 
Michigan 49003. Why wait? 


WORLD-WIDE U. SA Thousands 
of jobs!! Free Details!! Write: Global. 
Box 706B80. Orinda, California 94563. 


EMPLOYMENT list of over 100 major 
industries in Los Angeles area with ad- 
dress. telephone number and who to 
contact for employment, send $1.00 
Employment Aid. P.O. Box 934. Whittier. 
California 90602. 


250% plus 
| profits. Sami .DÜ or 


#48. 

deg profit makers аге Home 
Alarms. 
Fire Extinguishers, Travel 
Locks. Write today for com- 
мае 


Со. 9 
Main, William sburg. Ohio 
45176. 


JOBS! JOBS! and more Jobs! OVER- 
SEAS. U.S.A. Year-round and Summer 
Jobs. Jobs with Money. Challenge, Op- 
portunity. Travel All Occupations and 
trades. For Information, write: '"JOBS'', 
Box 475. (PS-6), Lodi. Calif. 95240. 


RESUMES Professional writing guide 
that sells you. $2.50. P.O. Box 391 Mal- 
den. Mass 02148. 


63 SPECIAL SERVICES 


AUSTRALIAN OPPORTUNITIES 
NEWSLETTER. Box 6428, Torrance, 
Calif. 80504. (June’July '70 on extensive 
opportunities tour down under—prepar- 
EE comprehensive report.) Interim copy 
ree. 


INFORMATION On Anything. Fergu- 
son Research Specialists, 83-45 Vietor 
Ave, Elmhurst. New York 11373. 


LAW researched. $2.00 information, 
Mullis. 2071 S.W. 68 Way. Miramar. 
Florida 33023. 


64 ENGINEERING & 
PROFESSIONAL SERVICES 


DRAFTSMEN. Engineers. our Micro- 
thin pencil features continuous feed. 
Non-jamming. Special. $1.95. Graham's, 


Box 24000, Ft. Lauderdale, Fla. 33307. 


66 AGENTS WANTED 


LIFETIME Income. Business Loan 
Representative, Write: Financial, 28 E. 
Jackson, Suite 1204-X2. Chicago 60604. 


YOUR own business—Suits $1.50; 
Over.oats 65c: Mackinaws 35c; Shoes 
1215c; Ladies’ Coats 30c; Dresses 15e. 


Enormous profits. Catalog Free. Nathan 
Portnoy Assoc.. 2109-J, Roosevelt Road, 
Chicago. Illinois 60608. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps, money clips, cuff links, lapels, 
identification badges. individuulized with 
customer's name and emblems. Cap 
badges for trucking, bus, taxi, police. 
firemen, also postal, letter carriers and 
heavy construction emblems. Choice 4000 
emblems. Hookfast, Box 1088-PS5, Provi- 
dence. В.І. 


WANT TO MAKE UP TO $100 A 
WEEK spare time, and get free shoes 
for life, too? No investment. Rush card 
for free details. Mason Shoes, K-798, 
Chippewa Falls. Wisconsin 54729. 


CHRISTMAS CARDS—Business and 
Personal. Customer's name imprinted. 
Beat inflation—earn unusually high 
commissions from this medium—and 
high-priced line, No investment. No in- 
ventory. Free sample album. Process 
Corp. (our 48th year), 3460 S, 54th Ave., 
Chicago. Illinois 60650. 


WILL vou test new items in your 
home? Surprisingly big pay. Latest con- 
veniences for home. car. Send no money. 
Just your name, KRISTEE, 119 Akron. 
Ohio 44308. 


PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of removable magnetic signs for cars and 
trucks. Trimetric. 2840 Saddle, Oxnard, 
Calif. 93030. 


67 SALESMEN— 
DISTRIBUTORS WANTED 


YOUR free copy of World's biggest 
Sales Magazine tells you how and where 
to make more money on your own in sell- 
ing, Write SEY Salesman Magazine. 
Desk 6B, 307 North Michigan, Chicago 
60601. 


MAKE extra $25 to $75 spare time! 
Take orders for double air cushion Bron- 
son Shoes. Men's, women's line for dress. 
work. play. Highest commissions. Shoes 
for yourself. Outfit Free. Bronson, Dept. 

. Minneapolis. Minnesota 55408. 


EARN Big Commission Full or Part 
Time. Show America's largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season. No 
experience, No investment, No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred 
items used daily by businessmen. Mer- 
chandise bonuses for you. Build profit- 
able repeat business. Start now. National 
Еге. Dept. 01E. North Chicago, Illinois 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
. spare time, Send name. age for 5 
months free subscription. Opportunity 
Magazine, 1460 Hancock Center, Dept. 
18-H5, Chicago 60611. 


WANTED. Man contact service sta- 
tions, Long needed invention. Full or 
art time. Write Cyclo. 3816 Dahlia. 
pt. 161. Denver. Colorado 80207. 


BIG earnings selling Hertel Bibles. 
New 3-dimension cover, finest reference 
edition sells fast. Demonstrator fur- 
nished. Big commissions. International 
Book. Dept. Р, Box 118, Wichita. Kan- 
sas 67201. 


GET New shirt outfit free! $90 weekly 
on 5 average orders a day. Famous qual- 
|^" made-to measure dress and sport 


shirts at $5.95 up. sell to all men. No 
experience needed. Full or part time. 
Write: Packard Shirt Co. , Dept. 


Terre Haute. Indiana 47808. 


BECOME a successful Manufacturers‘ 
Representative. 


territories available. 

ш torme tion write: Manufacturers" 
Agents Newsletter. Dept. 151A, 23573 
Prospect Ave., Farmington. Mich. 48024. 


МАКЕ $10.80 Hour Spare Time. in- 
troducing offices to fantastic Dura-Copy. 
successor to carbon paper. Guaranteed 
100 copies per sheet. or we replace free. 
Can't rip or tear, Give free samples to 
prospects, sells itself. Details Free, Write 
Merlite. 114 East 32nd. Dept. MIO2F 
New York 10016 


EARN BIG MONEY calting on busi- 
ness-professional men. Send us their de- 
linquent accounts for collection. General 
Finance, Dept. PS-12 Columbia Bank 
Bldg.. Kansas City. Mo. 64106. 


68 REMAILING SERVICES 


[| 


MIAMI remails 25c. Monthly rates. PS 
ЖАПЕ. Box 1266, Coral Gables, Florida 


ALABAMA Remails 25c. Bedford, Box 
110. Huntsville, Ala. 35804. 


AUSTRALIA re-airmails $1.00. Confi- 
dential Tabatha. 10/127B Victoria Road. 
Bellevue Hill N.S.W. 2023. Australia. 


TRY us! 25c Singles. Triple Bar C 
Enterprises, Route 1, Box 390-B, BRO- 
KEN ARROW. Oklahoma 74012. 


PROMPT remails 25c. Dickinson Box 
416. Los Altos. California 94022, 


RECEIVING — Forwarding. Monthly 
rates. Hedgpeth. 406-PS South Second. 
Alhambra. California 91802. 


SOUTH American Registered ге-аіг- 
mails $1.00 Confidential. Leon, Box 380. 
Guayaquil. Ecuador. 


DICE'S Confidential—Fast. Excellent 
Rates. Box 6171, San Jose, Calif. 95150. 


EFFICIENT. Fast remails. $4.00 
monthly. Caton, 16161 Via Paro, San 
Lorenzo, California 94580. 


CONFIDENTIAL Remails  25c/$3.00 
monthly. Calla, 708 Puritan, Trenton, 
New Jersey 08638. 


GARY of Chicago remails. 25c. Month- 
у Pr dne Lerco; Box 1919; Gary. Indiana 


69 CONTESTS 


FABULOUS Prize Bulletin’ 25e. Be Sam- 
le “Sweepstakes wur etin” 

nterprises. Box 6656-P5, Philadelphia 
Pennsylvania 19149. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise. promote. dis- 
tribute, Many successes. Free booklet PS, 
Vantage, 120 West 31, New York. 


HOW TO MAKE 
MONEY WRITING 
Short Paragraphs | 


Mo tedious study. I tell you what to write, 
where and how to sell, and supply list of 
editors buying from beginners, any small 
checks ndd up to spare time income. Write 
to sell, riizht away, Send name for free facts. 


BENSON BARRETT Dept. 86-H 
6216 М. Clark St. Chicago, lil. 60626 


72 EDUCATION & 
INSTRUCTION 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11). 
P.O, Box 10634, Jackson, Mississippi 
38208. (Established 1945). 

EARN Electronics Engineering DE- 
GREE. Mostly by correspondence. 


G.I. 
Bill Approved. Free Catalog. Grantham. 
1503 N. Western, Hollywood, Cal. 90027. 


` JOIN with thousands, Free Courses by 
Mail in the Torah or Coníraternitv New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E. Brooklyn. 
New York 11229. 


FINGERPRINTING — Investigation. 
Exciting, secure career, Learn at home. 
Free book. State age . . . Institute of 
Applied Science, 1920 Sunnyside, Dept. 
238. Illinois 60640. 


DEVELOP Mind Power. personality. 
memory while asleep! Free etails, 
SLRA. Box 24-5Е. Olympia, Washington, 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc., 325 Jackson, Dept. 
2GP-1. Chicago 80806. 


FCC First Class License in six weeks— 

proved for Veterans Training. Write 
Elkins Institute. 2603A Inwood Road, 
Dallas. Texas 75215. 

USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) 
Lee Mountain. Pisgah, Alabama 35765. 
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BE A Real Estate Broker. Big earn- 
ings. Prepare quickly. easily. GI ap- 
proved. Free Catalog. Weaver School, 
3519-R Broadway, Kansas City, Mis- 
souri 641] 64111. 


WATCH В Repair. Complete home train- 
ing. Dipioma awarded, Free sample les- 
son. Chicago School, Dept, WH, Fox 
River Grove, Illinois 60021. 


PREPARE now for money making ca- 
reer in real estate, Career School offers 
complete home study course. Act today! 
Write: Career School of Real Estate 
Studies, 1825PS E. Seminole, Spring- 
field. Missouri 85804. 


PIANO Tuning quick ty learned with 
home study course. pipiens granted. 
American Tuning School. Gilroy, Cali- 
fornia 95020. See 


EARN College - degrees at home. Many 
subjects. Florida State Christian College, 
Post Office Box 1674, Fort Lauderdale, 
Florida 33302. 


GET A British Diploma in Color. Phi- 
losophy, Biochemistry. Radionics, Home- 
opathy. 35 courses. Curricular free. Dept. 
PSM, Braintridge Forest School. '"High- 
fieid" Dane Hill Haywards Heath. Sus- 
sex, England. dice 


` BOOST Your Potential. The MATURE 
PERSON. Free lessons. Home Bible 
Studies, Box 370PS. Elkhart, In, 46514. 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 3. Ia. 


BECOME A Minister, Certificate of 
Ordination. Request Information. 
Church. 19 Grover, Auburn. N.Y. 13021, 


LEARN Massage. Home Study Course. 
Free Details. Massage. Box i90-P5, 
Quincy. Massachusetts 02169. 


LIFETIME Ordinations. 
chartered church. Send stamp for infor- 
mation. Church. Dept. PSM, 2207 Cardi- 
nal, Rolling Meadows. Illinois 60008. 


PERFECT s ~ busi 


Ss 


Officially 


husband-wife business. 
Learn Upholstery at home. Make $10 in 
ап hour. Buy-repair-sell for even bigger 
өп. Kits, tools, included. Free Book- 
пр holstery Institute. Dept, 5311-080, 
Little alls. New Jersey 07424. 


UNLOCE Your Future. Become profes- 
sional Locksmith by spare time home 
study. Make up to 56 per hour. All tools, 
equipment, incl. Facts Free. Send name, 
Locksmithing Inst. Dept. 1311-080, Lit- 
tle Falls. New Jersey | 07424. 


LEARN To Fix Typewriters. Desperate 
shortage trained men. Hundreds needed. 
Make up to $25 іп one hour. Learn at 
home in spare time. Industry Approved 
course. Facts free. Send name. Type- 
writer Repair School. t. 3311-080, 
Little Falls. New Jersey 07424. 


EARN College degree at home. AII sub- 
jects, Ohio Christian College, Leao Strie- 
1 Road, Columbus, Ohio 4322 


ت 


USED Courses! Books! us 10c. 
Smith's, 124 Marlborough, Salem. Mas- 
sachusetts 01970. 


OPERATE Collection Agency. "Little 
Gold МШЕ HED Credit, Roanoke, 


e—a IMIM 


FREE Bible Course! Degree! Request 
information! 708 Bragg, Monroe, North 
Carolina 26110. 


SUPERIOR Auction School. Nation's 
top auctioneers own and instruct. Boz 
1281, Decatur, Illinois 02525. 


BARTENDERS Correspondence School, 
lucrative, exciting! 711c North Magnolia. 
Orlando. Florida 32803. Б 

AIRCONDITIONING. Refrigeration 
correspondence tutoring by licensed in- 
structor. IB. 1202 58, Brooklyn. New 
York 11219. Sawa ouv cA 


FLORIDA “College, Est. 30 years. of- 
fers degrees via homestudy. Informa- 
tion, Box 688, Palm Beach, Fla. 33444. 


COLLEGE DEGREES by mail. Free in- 
formation, write Norman Publishing. 
Dept. 61. Box 3198, Pasadena, Califor- 
nia 81103. 


FCC ` License by "taped 


instruction. 
Spectra, Box 356, State College, Penn- 
SY vivania 18632. 


COMPLETE Your High School at 
home in spare time. Texts furnished. No 
classes. Diploma, Approved for Veteran 
Training. Founded 1897. Free Brochure. 
American School. Dept. XC46. Drexel at 
58th. Chicago. Illinois 60637. 


COLLEGE DEGREES THROUGH 
HOME STUDY. Varied and flexible 
courses. Write Marlowe University. Box 
6145. Mount Holly. New Jersey 08060. 


^ POLICE Correspondence Studies, Free 
Information, National Police Studies, 
Box 112. Pleasant Grove. Alabama 35127. 


LAY Hands. Pray. Follow Jesus. Avoid 
Hell. Tracts $1. Box 233. Newport News, 
Virginia 23801. 


^ PENMANSHIP Corrector. Improve 
poor penmanship quickly. Details free. 
ee Box 2344-35, St. Louis, Missouri 


EXTENSION and Post Graduate 
Awards in Philosophy, Arts. Sciences, 


Botanic Medicine, Homeopathy and oth- 
ers 25 subjects. Curricular free. Air- 
mailed $1.00 irefundable). Registrar, 
Sussex College of Technology, Highfield, 
DaneHill, Sussex, England. 


p—————— Ma 


SUPPLIES—Home Study Schools Top 


quality courses, contracts. sales, diplo- 
usiness stationery, Etc. Complete 
school setu Write Box 2122. West- 
minster, Cal. 92683, 
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73 CARTOONING, 
SIGN PAINTING 


7793 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Toon- 
ers, Box 30367, Lincoln, Nebraska 66510. 


SIGN Painting—Latest free catalogue 
explains everything. Write Kaufmann 
Supply. Centertown, Missouri 65023. 


د ا ل ت 


$200.00 MONTHLY sparetime possible 
making signs. posters. silkscreen print- 
ing. Learn quickly—easy instruction. Ev- 
erything furnished. Information free! 
Hampton 102-PS. 8 Warren Place. Brook- 
lyn. New York 11201, چ‎ 


MAKE MONEY IN ART. Free bro- 
chure outlines 15 ways. Write American 
Studios. Dept. OM. Spring Park. Min- 
nesota 55384. 


` MODERN Cartooning taught by mail. 
Write for free brochure. Cartooneramma. 
Box L- L-263. Branford. Connecticut 06405. 


` SIGN Pa Painting. Matthews' big. new, 
18 lesson course $5.00 postpaid. Circu- 
lars Free. Sign Book Company. PSM 470 
Oak Street. St. Louis, Mo. 63118. 


76 DETECTIVES 


DETECTIVE Course. Free Informa- 
tion, Universal Detectives, Box 8180E, 
Universal City, California 91608. 


^ DETECTIVE Profession. Home Stu 
Lapel Pin, Certificate, Future. Box 41345. 
Dept. CB, Los Angeles. Calif. 80041. 


77 LOANS BY MAIL 


BORROW up to $1500 by mail on con- 
venient terms! State licensed. Postal Fi- 
nance, Dept. 11 200 Keeline Building, 
Omaha. Nebraska 68102. 


BORROW Up To $1.600 By Mail. Mon- 
ey on your signature for any purpose. 
Write: American Loan Plan. Dept. LA- 
0245, City National Bank Bldg., Omaha, 
Nebraska 68102. 


79 BUY IT WHOLESALE 


FREE . Wholesale Catalog. Guns. 
Reloading Tools, Clothing, Traps. De- 
coys, Calls, Boats. Finnysports (PE), 


Toiedo. Ohio 43614. 


WORLD's Largest wholesale supply. 
Buy from 7853 American, European, 
Japanese wholesalers. Hongkong tailor- 
made clothes. 123 dropship catalogs. 
Rockbottom prices. Automobiles. Free 
details. International Buyers, Box 16386- 
PS. Portland, Oregon 97233. 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances, Furni- 
ture, Sports, Equipment. Televisions. 
Cameras, Watches. Jewelry, Thousands 
More. Huge Discounts to $1.000 on New 
Automobiles. All Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers, Box 130-B. Holland. Michigan. 


WHOLESALE--Buy 40% То 50% Off 
Retail—same prices retailers pay!!! 
Thousands of name brands! Watches, 
cameras, jewelry, radios, phonographs, 
tape recorders. etc. Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America, Dept. 204, 154 Jericho 
Turnpike, Floral Park. New York 11001. 


B00.000 PRODUCTS Wholesale. Free 
catalog offer! Wholesalers. 1265 Broad- 


Way. New York, New York 10001. 


HEARING Aids, Batteries, Wholesale. 
Catalog 35c, Fiston, Box 144E, New 
Preston. Connecticut 06777. 


NEW SUMMER PRODUCT! Posh bag 
inflates into pillow. 60'; pr 
$1.00 for sample and big 84 page dis- 
tributor catalog of profit getting gifts. 
АМН Sales, 820 Wilson Ave. Richmond. 
California 94805. 


FACTORY prices: portable TV's only 
$57.75. Jewelry. appliances. radios. pow- 
er tools. sporting goods. etc. Same prices 
manufacturers quote to dealers, Receive 
confidential factory price-list books and 
catalogs. Further information. Croyden 
Enterprises. Box 65-BY. Brooklyn. New 
*York 11214. 


80 ADVERTISING 
AGENCIES & SERVICES 


FREE expert expert assistance for mailorder 
advertisers, Ratebook leading newspa- 
pers. magazines 25c, Chicago Advertising 
Agency, 28 E, Jackson. Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


YOUR Name sent to 1000 importers, 
publishers, mailers, wholesalers, etc. on 
our mailing list. Year, $1.00, Dixie 
Mailers. King. N. Carolina 27021. 


ааа ЈС ъан 


MAILING lists por every tpe en ie 
all fields. Free brochure, 


3198-GS, Springfield. Missouri ва. БОЯ 


82 TYPEWRITERS, 
DUPLICATORS, 
OFFICE СЕ EQUIPMENT 


` PLASTIC ‘Typewriter Carbon Guaran- 


teed over 100 writes free samples 
Eleenertype, Box 1, Bronx, N.Y. 10472. 


^ BIMPLE-X 


83 RUBBER STAMPS & 
OFFICE SUPPLIES Е 


ADDRESS Stamp 85c. Signature $2.80. 
Саке. Caroll's, McLoud, Oklahoma 


ADDRESS Stamp 4-lines $2.00. Den- 
ton's. Box 3594 Station D. Albuquerque. 
New Mexico 87110. MN 


WHOLESALE І В.М. "Executive" type- 
writers. rebuilt. Maurice Bower, Hte. 3. 
Flovd. Virginia 24091. 


84 PRINTING, 
__MULTIGRAPHING, ЕТС. 


BARGAINS, USED OFFSET LETTER- 
PRESSES, Mimeograph. Multigraph and 
Adding Machines. Write Dixiegraph, 
King. North Carolina 27021. 


1.000 LABELS. 4 lines, or Pocket 
Stamp $1.00. Catalog. 25c (Refunded). 
Seal. "Box | SUAS. 005A2. Elgin, ] Illinois | 60120. _ 


OFFSET  Printin Free 
Speedy Print. 1906 Swe 
Pennsylvania 18401. 


1.000 GUMMED Address Labels . 
$1.00. Walts', Box 966, South Bend. In- 


diana 46624. 


FREE Literature; Address Labels, Busi- 

ness Cards. Printing, Rubber Stamps. 
Jordan's, 552 West O'Connor, Lima, 
Ohio 45801. 


GOOD Business Cards, Write: Goodall 
Printing, 68-А Joost, San Francisco, Cal- 
fornia 84131. 


1,000 EMBOSSED Business Cards $5.25 
Postpaid. Robert Gersh, Box 105, All- 
ston. Massachusetts 02134. 


PRINTING-—8 hour seralce. Апу quan- 
tity. Lowest prices, Allstate Press, 120- 
PS South LaSalle. Chicago 60603. 


OFFSET Printing. rubber stamps, Free 


rice list. McCoy Enterprises. Burnet, 
exas T8611. 


THERMOGRAPHED business cards 37 
бре styles. Marchione Enterprises, Box 


catalog. 
de, Morristown: 


189, Smithtown, New York 11787. 


AMAZING Business Printing values. 
Quotations. Print Shop. Box SGP, 
Greenville, Rhode Island 02828. 


85 PRINTING & RUBBER 


STAMP OUTFITS 


RUBBER STAMP 
PRESSES, hydraulic operated, electrical- 
ly heated. Sizes 5"x8". 8°x127. 107x15". 
Starting outfits. Orders for presses, sup- 
pues shipped day recelved. Free catalog 
ow supply prices. Custom Manufactur- 
ers, 406-Р5. Springfield, 
Missouri 65801. 


` PRINTING Presses, Type. Supplies. 
Lists 6c Turnbaugh Service, Mechanics- 


burg. Pennsylvania 17055. 


RUBBER stamp manufacturers sup- 
plies. Presses, starting outfits. Best 
prices. service. Catalog. Jackson Supply. 
Вох 443B. Franklin Park, Illinois 60131. 


` SAME Day shipment on rubber stamp 
supplies. Revis wholesale price list 
No. 8 free. Star Stamp Supply, 732 
Federal, al, Chicago, Illinois 60605. 


THERMOGRAPH Business Cards. rub- 
ber stamps. samples. Write: Aztec. Dept. 
PO. 25 etary Blvd.. Staten Island. 
New York 10301. TOR 


RUBBER Stamp Outfits. Supplies, 
Kiewiet. 2025 Barney Road, Kalamazoo. 
Michigan 49007. 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jeweiry, 
Gold Teeth. Rings. Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe, 
Dept. 1257, Chicago 60603. 


CASH Immediate For Old Gold. 
Jewelry, Gold Teeth, Watches, Dia- 
monds, Silverware. Platinum, Mercury, 
Spectacles. Free information. Hose In- 


dustries, 29-Y East Madison, Chicago 2. 


WANTED—gold, silver, piarum (any 
form), mercury. Information Free. Wil- 
mot's. 1067 Bridge Street. Grand Eapids. 
Michigan 48504. 


89 WATCHES, CLOCKS— 


SALES & SERVICE 


^ WATCH а and сіс clock repairli repairing "books. 
Free Catalog. North American. Box TT- 
BV. Fox River (Grove.  IHinois 600 60021. 


^ USED Wrist. Pocket We Watches—$3. 00 


East Elm. 


up, Free list, Southern Watches, 7-PS. 
South Wabash, Chicago 60603. 
WwWATCHMAKERS'-Jewelers' Catalog: 


Surprise: $1.00. Watchmaking Course: 
Tools. $35.00. Bengalls, 17942 Venture. 
Encino, California 91316, 


90 GIFTS 


FREE Distinctive Gift Catalog. Write, 


Novak. 18720 Hatteras, Tarzana, Call- 
fornia 91356. | 
GIFTS. unusual, useful, reasonably 


riced. Free illustrated literature. Sea 
Tek Trading Company. Dept. A2, Box 
9765, San Jose. California 85117. 


PSYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Pages of Posters, Light- 
ing Effects. etc. Send 25с to: Hole In 
The Wall, 6055-5. Lankershim, No. Hol- 
lywood, Calif. 91606. 


91 FOR THE HOME 


i ee س‎ 


SHAG CARPET by mail. Order like 
dealers. Send 52.98 for sample kit. Ray 
Tex Carpet Distributors, 538 LaSalle, 
Richardson, Texas T5080. 


“HOW TO CHOOSE a GUN For Home 
Protection." New. Illustrated Manual 
Explains Gun Operation, Ammunition. 


Safety. Familiarization, Makes Recom- 
mendations, $2.00. R. Carlson, Вох 
2404B, Fullerton, California 92633. 
92  MODELS—SHIPS, 
PLANES, ROCKETS — 
SHIP and Yacht model fi model fittings: Pir Pine 


construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. J. Fisher, 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


ROCKETS: Real fiying models— — flights 
de 2500 ft, New illustrated catalog 25c. 
gle and multistage kits, cones, en- 
gines, launchers, trackers, rocket aerial 
. technical information. Fast 
, Estes Industries, Dept. 3, Fen- 

rose, Colorado 81240. 


SHIP models catalog 25c. 
Inc., 100 Monroe. Newark N.J. 


SHIP Models, Eits, fittings. plans, 
books. tools, engines, motors. Big illus- 
trated catalog 50c. Mass. residents add 
340 lax. James Bliss & Co., Dept. PS. 
Route 128, Dedham, Massachusetts 02026. 


MINIATURE Soldier Models. Over 500 
superbly crafted scale metal figures. 
Egyptians, Romans, Knights, Napoleon- 
ics, Revolutionary, Civil World Wars. 
214 inches high. Kit or painted. Ideal. 
colorful collections. displays. Fascinat- 
ing. absorbing hobby. Color catalog: 
50с. Asheton-Bayard, Dept. PSF-1, Box 
3. Westfield. New Jersey 07091. 


MODEL Astronautics! Rocket kits. en- 
gines, supplies. Catalog 25с. Semroc As- 
tronautics, Box 333, Ayden B2, North 
Carolina 28513. 


Scientific 
07105. 


MINIATURE WARSHIP MODELS 
Scale (1 in.-100 ft.) precision metal castings of 
over 175 U.S. and foreign warships. Very mi- 
nutely and accurately detailed, Practically every 
World War II type, e.g. battleships, rtie.. and 
elass, c.g. Iowa, Arizona, Enterprise, 
Saratoga. Alaska, Baltimore Brooklyn. 
land, Fletcher, Hood, Bismarck, Yamato, etc.... 
whole miniature fleet ideal for war-games, collec- 
tions, mementos, Send 25e for (illustrated tata- 


log to: 
ALA AYCO 
Dept. F5.4 Hox 3 Westfield, N.J. 07091 


93 ELECTRIC TRAINS, 
RACEWAYS а 


LIONEL Catalog 40c. Bulletin 10с. Old 
Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


———— 


MEME. 


INVENTORS—If you have an inven- 
tion for sale. patented or unpatented. 
write for free brochure outlining manu- 
facturers. requirements. rovalty rates. 
Ressler Corporation, C-78-FI, Fremont. 
Ohio 43420. cath 


CASH Prizes. Invent for Fun-Profit. 
Details $1.00 Refundable on Member- 
ship. Hauxwell Company, 213 Norris 
Avenue. McCook. Nebraska 69001. 


PATENT SEARCH SERVICE For law- 
yers, Companies. Inventors. ''Conflden- 
tial report' including coples of related 
United States patents rushed ‘Certified 
Airmail.” Free! Information. Write: 
Congress Patent Search Company, 911-А 
Warner Building, Washington, D.C. 
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PATENT Searches, including copies of 
related U.S. Patents, Inventors, attor- 
neys, manufacturers use our ''World- 
wide'" Airmail service! "Invention Rec- 
ord'" form and “Information Every 
Inventor Needs." Sent free! Hayward 
Company. 1028F Vermont Ave. Wash- 
ington 5, D.C. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent DH- 
vision. 2420 77th. Oakland, Calif. 94605. 


PATENT Searches, professional patent 
development of inventions by Licensed 
Professional Patent Engineer and U.S. 
Patent Office Former Examiner with 
staff of rien specialists in all 
flelds of inventions. Expert searches per- 
formed in the U.S. Patent Office. Your 
inventions and ideas engineered for 
maximum patent protection and greatest 
commercial value. Inventions devel 
by us negotiated for cash or royalties 
with our nationwide contacts. Send for 
free Protection ‘Invention Certificates” 
and further interesting valuable Patent 
Information. Сеоне Spector, U.S. Pat- 
ent Office Former Examiner, Woolworth 
Building. New York. 


FREE PAMPHLET: “Tips On Safe- 
guarding Your Invention." Ite: United 
States Inventors Service Company, 501- 
= садага Street. N.W., Washington, 


PATENT Searches TEE and thor- 
ough. Related Wo Air Mailed with 
maximum speed, $6.00. Free “Protection 
“Patent Information.’' 
Write American Patent Search Com any, 
Dept. 28, 711 14th St.. N.W.. Washing- 
ton, D.C. 20005. 


U.S. Patent Office Searches, 234 Broad- 
Way, Room 3615, New York, Free Inven- 
tion Certificates. 


PATENT Searches including Maximum 
speed, full airmail report and closest 
patent copies, $6.00. Quality searches 
expertly administered. Compiete secrecy 
uaranteed. Free Invention Protection 
orms and ''Patent Information.’ 
Dept. 4, Washington Patent Office Search 
Bureau, 711-14th, N.W.. Washington 5. 


-———— 


IMMEDIATE cash. for Patent Appli- 
cations. free Patent Searches. Write for 
асын Universal Patents. 184-B Marion. 

D. 


95 INVENTIONS WANTED 


~m 


INVENTIONS wanted. Patented; un- 
atented, Tremendous Manufacturers 
ists. Global Marketing Service, 2420F 
Tith. Oakland 5, California. 


l————— IAM NP MC Me: 


INVENTORS—Hundreds of manufac- 
turers have requested our assistance in 
locating marketable new products. Com- 
plete information free. Institute of 
American Inventors, Dept. 30C, 635-F 
‘Street. N.W.. Washington, D.C. 20004, 

INVENTORS: Protect your ideas! Free 
“Recommended Procedure.'' Washington 
Inventors Service. 422-G. Washington 
Building. District of Columbia. 5, 


Manufacturers Need New Products 

YOUR INVENTIONS & IDEAS 

DEVELOPED—INTRODUCED 
For Cash/ Royalty Sales 


Design—-Marketing— Patent Research 


FREE 


INTERNATIONAL "Link To [ndustry'" 
Second Decade of Reliable Service to 
Inventors—Manufacturers—-Attorneys 


Member: United States Council 
International Chamber of Commerce 


THE RAYMOND LEE ORGANIZATION 
230-J Park Avenue, N.Y.C. 10017 


"Invention Record” Form & 
"Product Marketing” 
Brochure 


| Directors Former US Gov't. Patent. Adviser 


INVENTORS 


| INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector, Licensed Inven- 
иар i Woolworth Building. New 
ТОГЕ 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufac- 
turers eagerly seek new items. Patented. 
Unpatented, Financial assistance if 
needed. 25 Years proven performance. 
For free information, write Dept, 17. 

ilbert Adams, Invention Broker. 80 
Wall St.. New York. 


————— —————À ا ا‎ ——— À— 9 s 


INVENTORS! Don't sell your inven- 
tion, patented or unpatented. until you 
receive our offer. Eagle Development 
Comp t. S, 79 Wall Street. New 
York 5. ork. 


| INVENTORS! We will develop. sell 
*our idea or invention, patented or un- 
patented. Our national manufacturer- 
clients are urgently seeking new items 
for highest outright cash sale or eda 
ties. Financial assistance available. 
years proven patere For Free toc 
formation oe Dept. 54, Wall Street 
Invention Brokerage, 79 Wall Street. 
New York, New York 10005. 


a 
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IF Your Invention is adaptable to 
promoting we will contract for selling 
on cash or rovalty. Free booklet out- 
lines royalty rates, requirements. Kess- 
ler Corporation,  C-178-IW, Fremont. 
Ohio 43420. 


| AUTOMOTIVE Performance. Pollu- 
fon Control а, Patents Pur- 
hased. PSR, Inc.. 207 Park Ave.. Falls 


Church. Virginia 22046. 


WE either sell Pour invention or pay 
ash bonus. Write for details. Universal 
nventions, 298-G, Marion, Ohio. 


= 


Have you an idea? Could you use one or 
several? Chuad-i, Inc.. through its na- 
tion-wide network of consultants, locates 
and Works with inventors, and thelr 
ideas, Quad-i evaluates, classifies, offers 
develoumental and marketing services 
and then exbooses marketable Ideas in 
industry and investors through computer 
systems. Call or write Quad-i, Inc., Р. ©. 
пох. 171, Chalfont, Penna. 215-822. 


8 WEARING APPAREL | 


P HEEL Shoes. Boots. Catal Catalog. $1.00 $1. 00. 
onique, Box 585151-PS. Los Angeles, 
alifornia 980072. 


INVENTORS IDEAS 


— 


MEN Buy your outerwear coats and 
jackets WHOLESALE directly from 
manufacturer, Write now for free illus- 
trated booklet showing styles for Fall 
1970. Sharob Corp., Carbondale. Penn- 
sylvania 18407. 


99 FOR SALE MISC. 


AUSTRALIAN “ANZAC” Army hat 
new. co word (state size) $32.00. Kan- 
garoo pelt bu Catalog $2.00. Sent 
Airmail. A. N.I., .O. Box H-619, Perth 
6001. Australia. 
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JEWELRY. Free Information. David 
Darretta. 52 Highland View Road, Ma- 
hopac. New York 10541. 


100 WANTED TO BUY 


WE Buy bottles. DARE antiques. books. 
fruit jars. magazines (anything!). Send 
$1.00 trefundable) for huge Buying lists. 
Schroeders, R-4 Paducah. Ky. 42001. _ 


QUICKSILVER. piatinum, silver, gold. 
Ores analyzed. Mercury Terminal, Nor- 
wood. Massachusetts 02062. — 


MERCURY, Top price paid. Free in- 
iormation: Mercury (PS-74), Fairfield. 
Ohio 45014. 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


re‏ ل 


TREASUREPROBES. Patented tran- 
sistorized detector signals “dig 
phone "'beeping'" 5" 
boards. n colpiti oscillators improve 


EFER 
Maps & Books of U. $5 js Ticusurehouse. 
PB-80. Tennent. New Jersey 07763. 


GOLDAE Treasure Locators—Pleasure 
and profit in a hobby you'll enjoy, Find 


coins. relics. gold. silver. arge on 
Bankamericard. GOLDAK. Dept. PS, 
1101-4 Air Way. Glendale. Ca. 91201, 


ав 


POWERFUL Metrotech Locators De- 
tect Gold, Silver. Coins. Relics. Money- 
back Guarantee. Terms. Free Informa- 
tion, Underground Explorations, Dept. 
D. Box 793. Menlo Park, Cal. 94025. 


TREASURE Hunters! Prospectors' Rel- 
co's new instruments detect buried gold. 
silver. coins, minerals, historical relics. 
Transistorized, Weighs 3 pounds. $19.95 
up. Free catalog, Reico-A41, Box 10838. 
Houston. Texas T7018. 


—— ی کے 


“TREASURES, VALUABLE COINS. 
GOLD, SILVER, jewelry. and relics eas- 
ily found with White's metal-mineral 
detectors, designed especially for the 
ape gyi i and Treasure Hunter, YOU 

NOT BUY BETTER INSTRU- 
MENTS AT ANY PRICE! BUILDER OF 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors. also Geiger 
and Scintillator Counters. Ultra Violet 
Lights, Electronic Magnetometers and 
magnetic meters. Free catalog: White's 
Electronics. Inc., Room 361, Sweet Home. 
Оте. 973867 — < č  žăćž 


TREASURE Hunters!  Prospectors! 
Rockhounds! Hobbyists! Find gold. sil- 
ver, relics with world famous Detectron 
Metal Detectors. Free information. 
Terms. Deliver immediate. Detectron. 
Dept. PS-8, Box 243. San Gabriel, Cali- 
fornia 91778. T 


FREE TREASURE GUIDE: Fact-Alled 
collectors edition; send 50c for postage. 
Also request free literature on ultrasensi- 
tive, professional Fisher Detectors, Fish- 
er Research. Dept. PS8. Palo Alto. Cali- 
fornia 84303. 
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FIND buried treasure with new revo- 
lutionary analytical metal detector, Fea- 
tures push button tuning. automatic 
tuning. loudspeaker. negliglbie ground 
pickup. greatest range. Free catalog. 
Gardiner Electronics. Dept. 1. 4729 N. 
Tth Ave., Phoenix. Arizona 85013. 


NEW: Canadian oil leases, $1.00 acre. 
Free information. Northern. Box 70-1, 
Montreal 206. Canada. 
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SEARCH Metal Detectors. Solid state. 
Sensitive. Operate underwater. Free lit- 
erature. Search Electronics. Box 8396-P. 
St. Petersburg. Florida 33738. 


METAL Locators Complete $27.50- 
$149. New Models. Rugged. Powerful. 
Transistorized, Lightweight Aluminum 
construction, Impressive gifts. Money 
back guarantee. your dealer or write 
Roth Industries. World Way. Box 90993. 
Dept. 16, Los Angeles, California 90009. 


TREASURE. Gold, Silver Relics, New 
1969 detectors now available, Free in- 
formation. Excelsior Electronics Com- 
pany, 7448 Deering Avenue. Canoga 
Park, California 91303. 


103 OF INTEREST TO 
WOMEN 


£75.00 THOUSAND, Home Addressing! 
Longhand. Typewriter. Information. 
send stamped self-addréssed envelope. 
Brewster, Box  1348-YT. Clearwater, 
Florida 33517. 


EARN Up se per dozen lacing 
beautiful Haby Boo . Cowboy, Warsaw 
15. Indiana 48580. 


$500-£800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. breeders and instructions. 
Illinois Research Farms, Dept. SPC-.8, 
Barrington. Illinois 60010. 


$100.00 WEEKLY Possible—Home Typ- 
ing. Immediate earnings! Employers list. 
oe lete instructions. Details 25 cents. 
Гур? ng. Box 593. PS8, Bettendorf. Iowa 
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HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett. 
. ©-86-G9. 6212 М. Clark. Chicago 
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$25.00 HUNDRED Addressing, Pos- 
sible! Year ‘round. Special Information 
included. 25c and self-addressed stamped 
envelope Cove. 627-¥. Franklin. Clear- 
water. Florida 33517. 
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5100.00 WEEELY. Home Анаған 
Longhand. Typewriter, Send Stamp. 
Midwest-HB, 4209 Esch. Madison. Wis- 
consin 53704. 


HOME Newspaper clippers needed. 
2500 monthly possible. 


Details free. 
Foster, 272- PAS. Brooklyn 11935, 
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$500 MONTHLY POSSIBLE---«lippin 
news at home. No experience. Sen 
stamped-addressed envelope. American. 
Excelsior Springs. Missouri 64024. 


$100 WEERLY possible addressing 
Malling circulars. Send self-addressed 
stamped envelope, Details Free! Avers 
Opportunities. Box 1591Р5, Denton. 
Texas 76201. 


HOMEWORKERS! $100 weeklv tv ping. 
addressing, Begin immediately, Details— 
send stamped, self-addressed envelope. 
Hamilton, _272-TP8, Brooklyn 11235. 


546 00 DAILY POSSIBLE addressing- 
stuing envelopes itypewriter or long- 
папа» Information Send stamped. ad- 


dressed envelope. American. Excelsior 
Springs. Missouri 64024. ds 
MAKE Extra Monev--5S bw friends. 


neighbors — Gifts. Stationery. Toys. 
Jewelry. Greeting Cards. 600 items, Ex- 
perience unnecessary. Salable Samples 
on approval. Free-Catalog. Personalized 
Christmas Card Album. Hedenkamp. 361 
Broadway, Dept. PS-44. New York 10013. 


WANTED! Addressers -— Commission 
mailers. Stamp required. Ooton Dis. 
tributors. 4120-SP Duke Drive. Ports- 


mouth. Vir rginia £ 23103. — S 


585 WEEKLY Possible. spatetime, Ad: 
dressing envelopes for firms. Work 
Home. Start immediately! Details: Send 
stamped, self-addressed envelope, Enter- 
85011. Box 16143-PS. Phoenix. Arizona 


$350.00 MONTH ADDRESSING! EV- 
ERYTHING FURNISHED, DETAILS 
МАТ STAMPED. SELF-ADDRESSED 
ENVELOPE AND 25c. HAPPY, BOX 
Mg BATTLE CREEK, MICHIGAN 


TYPISTS: Triple your income! Fasci- 
ating homework—Details free. Aureal. 
^l"enhurst. New Jersey 07711. 


104 RESORTS & TRAVEL 


` BEST places | to. eat and stay. scenic 
routes, parks are listed in valuable boo 

"America by Car." $2.95, Beaver House, 
2781 Love Road. Grand Island. New 
York 14072. 


105 MISCELLANEOUS 
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WINEMAKING .., Grape, Elderberry, 
Dandelion, Frozen Juices, etc. Brew- 
Masters’ Secrets Revealed! Powerful 
Methods! Instructions. Recipes. and 
Supplies Catalog. $1.00. Continental. 
Box 1107-H. Indianapolis. Indiana 
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WINEMAKERS: Free illustrated cata- 
log of yeasts. equipment. Semplex, Box 
12276. Minneapolis, Minnesota 55412. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept 
5B. 481 Thurston Road. Rochester. NY 
шш EE Seen 57 

MAGNETS. All Types, Specials-20 
disc magnets, or 2 stick magnets. or 
10 small bar magnets, or B assorted 
magnets, $1.00. Maryland Magnet Com- 
pany, 5412-B Gist, Baltimore. Md. 21215. 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c. Eraus. Box 451-N. Nevada, 
Missouri 64712. 
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BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
Pennsylvania 15401, 
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LISTEN ON THIS TINY, SECRET 


“PEN” RADIO: 


Only $1.98 ON 


Hear SPORTS, MUSIC, LATE NEWS 
& EVENTS in office, school, bed, al- 
most anywhere. Wear in pocket like 
fine pen. Tiny ear phone for private 
listening included. Full range tuner. 
Self-powered solid state circuit. 
Complete, ready to-play. Money- 
back guarantee if not delighted. 
Price $1.98 plus 25¢ ship. cost, 
2 for $3.75. 


JOHNSON SMITH CO. 


Dept. 118, Detroit, Mich. 48224 


WINE MAKING 


the fun hobby you can drink 


HEARING Alds. Huge Savings on tiny. 
all-in-the-ear. behind the ear. eyeglass 
and body models. No down payment. 
Easy terms. Write for free catalog Pres- 
tige-C49, Box 10947. Houston, Texas 
11018. 

gg MOSER ATED New Gadget Catalog. 
Quality Mail Order. Box 485A. 
Ра, Maryland 20710. 
SUPERANG Unbreakable plastic boo- 
merang. adjustable right or left hand. 


target or return, Instructions, $1.00. 
Superang. 866 Hare Ave. Ottawa 13, 
Canada. 
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IDENTIFICATION CARDS — Send 
stamped self-addressed envelope for free 
samples and details to: E.C. S.P.. Р.О, 
Вох 12117, Las Vegas. Nevada 89112. 


ی 


“FREE! Exciting new illustrated cata- 
log of unusual gifts & novelties. Free! 
Сойсо. Dept. P-102. Box 522. Lake Zur- 
ich. Illinois &nn47'*, 

МАКЕ Beer. Ale, etc. in your labora- 
tory using common kitchen utensils, 158 
pages. only 2.00! Kenrus-B. Box 158-5 
Staten in Island. New York 10308. — 


IG. TEST, Self-score. $1.00 Psycho- 
logical Tests. Box 1343. Portland. Ore- 
gon 97207. — ЗЕРРЕ 


WINEMAKERS Send $1.00 for recipes, 
Montrachet wine veast sample and sup- 
plies catalogue. Р. Markris. Box 3636. 
Milw.. Wisc. 53217. 


TRAIN anv dog electronically by re- 
mote control, New low prices. Full de- 
tails. Sensitronix-Dept T-71. Box 10880. 
Houston. Texas 77018. 


Kit $4.98 
р, y Free Catalog & 
Recipes 


e DANDY WINE SUPPLIES 
Box 302305 Cincinnati, Ohio 


106 PERSONAL 
OVERSEAS Jobs — Europe, South 
America, Australia. Far East, etc. 2000 
openings all trades. Construction, Office. 
Engineering. Sales, etc. 5700 to 83.000 
month. Expenses paid. Free Information. 
Write: Overseas Jobs, International Air- 
port, Box 536-P. Miami, Florida 33148. 


МАКЕ YOUR WILL. 4 will forms and 
attorney's 64-page booklet. $1.00. Legal 
Forms Company, Department 102. 1830 
Guardian Building. Detroit. Mich. 48226. 
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RUPTURED. Relief and Comfort, No 
Understraps. Elastic or Steel, Write 
Hand Lock Products. Preston 2. Ontario, 
Canada. 


MONEY And other help. Get $500 to 
52.000.000. Free details. Counselor-18. 
Kerrville, Texas 78028. sprog 


HOW to build confidence and power 
for vourself. Details free. К & E Variety. 
513b Mill St.. Georgetown, Il. 61846. - 


CONFIDENCE. Power with people pay 
dividends. 164 page book tells how to get 
them saying ves, Send $2.00. A. T. Me- 
Clure Co.. 4020B Hazelcrest, Springfield. 
Illinois 62703. 


DRAFT Card (Imitation) ID. ID, Birth. 
others. Two $1.00. Free List. Brundage. 
P.O. Box 9966, Atlanta. Georgia 30319. 


HERBERT W. ARMSTRONG'S Ргорһ- 
ecies are astounding! Are thev right? 
A former Armstrongite offers 200 page 
book with answers. Send today! The 
Marson Report. P.O. Box 99156, Seattle. 
Washington 98199. Price 52.00. 
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INVESTIGATORS, Latest Electronic 
Aids. Free Literature. Clifton. 11500-F 
NW Tth Ave.. Miami. Florida 33168. _ 


CORDLESS Vibrator: Ladies’ or men's, 
T x 114", $3. TE Royal. Box 61. East 
Moline, I. 61244. — _ 


NEWSPAPERS from any American 
city. Detalls $1.00. specify city. S&S 
Sales, Box 35178, Chicago. Illinois 60635. 


DRAFT CARD & BIRTH CERTIFI- 
CATE 1.00. (FREE CATALOG). De- 
Nobile-SHIRLEY. NEW YORK 11987. 


WE need ministers. Become ordained. 
Write Dept. Box 4478, Pittsburgh. 
Pennsylvania 15205. 


A Coming Whirlwind to sweep this 
earth! Free Information! Write: Harvest 
PS, Jefferson City. Missouri 65101. 
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TOO many Debts? Want to lower your 
payment and pay off the bills? Write: 
Continental. Dept. PS, Box 2116. East 
Chicago. Indiana 45312. 


FREE List. Low cost books: Money- 
making Opportunities, Self-Improve- 
ment. Personal, Vacations. Retirements. 
others. Martin Sales PS8, Box 872, New 
Bern. North Carolina 28560. 


GET OUT OF DEBT in 90 minutes, 
legally without borrowing or bankrup 
facts so explosive. credit syndicate tried 
suppressing. free details. Anderson. 5818- 
F Hamilton, Cincinnati, Ohio 45224. 
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RON RIEDER, PRESIDENT OF AMERICAN UNIFAX, SAYS: 


“If you can give me just 10 | 
| hours per week of your spare 

time, lil show you how to 

add as much as $300.00 48 
1 to your present income." XE 


OES an extra $300.00 per week sound “just too good to 
be true?" If you're willing to invest about 10 hours per 
week in your own future, | assure you that profits like this 
are very definitely within reach. Let me give you some real- 
life examples. 


A Florida housewife, with no selling experience what- 
soever, spent “maybe 5 minutes” talking to the Purchasing 
Agent of her local newspaper and left him a sample of 
a revolutionary new product. The result: a $758 sale— 
including a $215 commission for the housewife! A famous 
New York university purchased two sample packages of 
this same product from a student. After testing it, they 
reordered in the amount of $1,285—including a $450 
commission. Another part-timer in Florida earned over 
$10,000 in profits in his first 5 months, and has now re- 
signed his regular job to pursue this extraordinary oppor- 
tunity on a full-time basis. 


The product that makes success stories like these pos- 
sible is called COPYFAX. This unique, patented ''break- 
through" is rapidly replacing old-fashioned carbon paper 
—and carbon paper is a big, big, multi-million-dollar busi- 
ness. 


COPYFAX resembles carbon paper only in that it does 
the same job as carbon paper—although it does that job 
far more effectively. Carbon paper is a flimsy grade of 
tissue paper coated with a mixture of grease and carbon 
particles. COPYFAX contains neither carbon nor paper. 


COPYFAX is made from incredibly tough DuPont Mylar, 
with a microscopic 'honeycomb'' surface impregnated 
with liquid ink similar to that used by printers. 


COPYFAX won't curl, crease or wrinkle like carbon 
paper. It won't smear or smudge. Try to tear a sheet of 
COPYFAX. You can't; it actually has one-third the struc- 
tural strength of steel. A sheet of carbon paper is ready 
for the wastebasket after 5 to 10 uses. A sheet of COPY- 
FAX is still giving sharp, crisp copies after 100... 150 
.. „ even 200 uses. In terms of cost, COPYFAX outper- 
forms carbon paper by at least 500%. 


COPYFAX is available exclusively through distributors 
appointed by American Unifax. As shown by the house- 


wife, the student, and the businessman mentioned above, 
our distributors come from all walks of life. No special 


.. 95 MADISON AVE. 
NEW YORK, N.Y. 10016 


Dept. Р5-87 


| 
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experience or big cash investment is required to become 
a COPYFAX Distributor. By acting now, YOU can cash in 
on ms unusual opportunity to turn spare-time hours into 
ollars. 


Within a few miles of your home, there are thousands 
of offices, industries, banks, stores, doctors, lawyers, 
хтона, churches. They all use carbon paper—and they 
all hate it! 


Show them COPYFAX . . . challenge them to try to tear 
it or smudge it . . . invite them to type with it. You'll 
make sales so fast it'll take your breath away! Not just 
small sales, either—even relatively small business offices 
are accustomed to ordering hundreds of dollars worth of 
carbon paper at a time. And these initial sales are just 
the beginning. As an American Unifax Distributor, your 
repeat-order business is automatic, fully protected, and 
fantastically profitable. Once a customer has tried COPY- 
FAX, they'll never again be satisfied with carbon paper. 
It's as simple as that. What's more, COPYFAX is just one 
product in American Unifax's growing line of tomorrow's 
office products. 


If you're of average intelligence, if you're ambitious, 
and if you'll give me just 10 hours per week of your time, 
I'll show you how to make more money than you ever 
dreamed possible. To get started, just fill out the coupon 
and drop it in the mail. There's no obligation and no one 
will call on you, so mail the coupon today, before some 
other wide-awake person in your area beats you to it! 


| 
| AMERICAN UNIFAX, INC. Dept. PS-87 
| 95 Madison Ave., New York, N.Y. 10016 


| YES! | want to get in on the ground floor with COPYFAX! Rush 
| the order checked below: 


| C] RUSH FREE SAMPLE AND MONEY-MAKING DETAILS. 


| 
| [] $3.50 enclosed. Rush sample demonstration pack of COPY- 
FAX (worth $4.50 retail) and all details. 


| L] $15.00 enclosed. Rush limited introductory Wholesale Offer 
of 5 packs of COPYFAX (worth $22.50 retail) and all details. 


This new 
/ Remington 
- 20 gauge isa 


ү lot nee 


eight. 


It's a Model 1100...now in a lightweight 20 gauge field model. 
Anybody who has ever shot an 1100 knows that this gas- 
operated automatic is more dependable than anybody ever thought 
an automatic could be. The action functions without a hitch—shot after 
shot—smooth and sure. 
The Model 1100 is the automatic that is so durable, trap and 
skeet shooters have poured thousands of rounds through their guns with 
never a trip to the gunsmith. For sheer, rugged durability there is hardly 
a shotgun—automatic, pump or double—that can approach it. 
Our new Model 1100 20 gauge lightweight is the answer to the 
oft-asked question, "What type of field gun do you recommend for the new 
shooter?" Here it is, and don't forget it's a great all-around ladies' gun, too. 
But Remington didn't just put a 20 gauge tube on a 12 gauge 
frame. We scaled everything down to give you a perfectly proportioned, 
properly balanced, lightweight gun for upland shooting. We even stayed 
with a steel receiver—no soft aluminum alloy in our guns! 
Sure, it's lightweight. But every ounce of that weight is top quality 
and in the right place. You know that the minute you snap it to your shoulder 
and swing at imaginary quail, dove or pheasant. You know that here's a gun 
that's going to be pure pleasure every time you take it in the field. 

The price is a pleasure, too. With plain barrel, $179.95*; with 
ribbed barrel, $204.95*. See the 20 gauge lightweight Model 1100 at your 
Remington dealer's and send for our full-color 48-page illustrated cata- 

logue. It's free. Just send a card to Remington Arms Company, Inc., Bridge- 
port, Conn. 06602. Dept. FF. 


Remington, PN» 


Remington builds thousands of firearms a year. One ata time. 
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"Minimum Fair Trade retail prices in all states included in Remington's Fair Trade program. In 
other states, these are recommended minimum prices. 


if you could put Ta 
charcoal filter on your cigarette, 
you'd have a better cigarette. 


But notas goodasaTareyton. _ 


"Thats why us 
Tareyton smokers 

would rather fight 

than switch!” 


